Wherein they may behold, how by a ſmall 
Inſtrument, called the PLain SCALE; all 


Nautical Queſtions, and Aftronomical Propoſitions,. 
are very eaſily and demonſtratively performed. 
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Firſt ſer forth-by Fohn Aſpley, Student in Phyſick, /and 
Practitioner of the Mathematicks in Londor. Þ 


The NinTHr EpiTt1oON. 


Whercunto are added many new Propoſitions in 
. Navigation and Aſtronomy ; and alfo a third Book; ſhew- 
- *.* ing a new way of Dialling. With an Appendix contain- 
ing the Uſe of All Inſtggients that-are ufed-at Sea: © | 


| 2 2 > ] *.-# « 


j 7 AS; - By HP. andW.L. Ze. 


leo, 


—_—_— a m—. 


. LONDON, Printed by R. #- for william Fiſher, at the Poffern neat Towey- 
Bil, T. Paſſenger, ar the three. Bibles on London-Bridge, A. Boulter © -- 

- & the Tuwks-Hoadgand &. Smith, atthe Signof the Bible Int "$26 

Cornhills 1 6,7 8 P 


wy 


4. 8 

O—_ =» © I 
4X $5.4 WS. 

\"+ 3p 


—*—— 


; 
Ul 
[1 
. 
7 


- 


Sas 1-55 YE 
IMONY OF THE HONOUR. 
+ BEARS TO THE 

GOFERNOURS and. PRACTICBRS 

OE THE ART OF 
- NAVEIGA TIO 
ICATES THESE HIS 


BED > 
FIRST  LABOURS Nh 


TEST 


#3 
&4S 


\ 
k 


#-* m_— _—_ * > ” <p. ef fa FA - 
» +. YO 36 No « 
- » . M- 15% x ky by of = 
+ > , > 5 . - 
PEE, A - 
£7 FX WS 
1 
-” x 
4 Pl 


Fo THT TTEELCGS omen 


' i Vu. is 


hk "The Stationer to: the Reader: BETELE 


His little Book baving bien well atcepted of” among 
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| alteration ; an 
But becauſe ſince that time there have been eral Books put ont 
of this natdve,.1 have procured this tobe reviſed, Vnd ſeveral 
Alterations and Additions, to be made therein : * $0 thret here you 
have both the old, and 4 new/Bolk intermingled all in one, with 
a third part added thereto, concerning Dialling, by a way not for- 
merly publiſbed by any. All which 1/doubr gt you; mill kindly 
accept of, and recerve # won ON and profit thereby, © © 
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CHAP. L- 


ation of certain Terms of Geometry. 
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\3 Eing intended in this Treatiſe of the plain Scale, to 
g* declare the manner of projection of the Sphere, #-: 
plans, I have thought fitting, firlt to ſhew-unto you 
ſome terms of Geometry, which are neceilary for 
; Y the unlearned to know , (for whoſe ſake chie 
Ont» *. I write this Treatiſe:) bgfore they center into the deht- 
'nitionof the Sphere. IS 
Firſt therefore l intend to relate unto you, what a Point or —__ 
; | 'B 


L The Sea-mans Glaſs. 


| andafterwarda Line both right and crooked, and ſuch ſorts thereof 


as areappetinent unto the operations.and uſe of this icals. . 


W » 
o . I 


' Punftwn, or a Point, is thebeginning of things ;/ of a Pri 


following is noted by the point or, prick A. 


Linea,0ra Line,is a ſuppoſed length, erarbligErtended init ſelf - 
$ fet forth unto you by 


length, nor having breadth nor thickneſs, as 1 
the Line BAD. 
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-. Paraltela; or a Parallel Line, is a Line drawn by the fide of another 
Line, in ſuch ſort that they 'tvay be' equidiffant*in all places. Ant 
of ſuch parallels, two only belong unto: this wotk of the plain 
*Scale, - that. is fo fay,” the right-lined Parallel, and the. circnlar 
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. Parallel. Es wet 
© Right-Iined Parallels are two right lines equidiſtant one from ano- 


ther, which being drawn forth infinitely, would never touch or meet 
one another, as-you may ſee in the Figure,where the line HI isparallel 
untothe line CE, and the line GF is parallel unto them both. ---: 4 


c | > ſuppo- 
{ed indiviſible, void of length, breadth, and depth : as in the Figure 
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BCDE,. which was deſired”, ay 25. 


The Sea-mans Glaſs. 3 
A circular Parallel is a circle drawn either within or without ano- 
ther circle upon the {zme center,” as yon may ſee plainly by the two 
circles BCDE, and XVYW. Theſe circles are both drawn 


ypontthe cehiter A, and therefore are parallel the one unto the orher- 
There is another kind of Parallel alſo, which is called a Serpentine Pa- 


- ralle], but becauſe it is not belonging unto the uſe of thus _— '1 


will omit it, and ſo proceed unto the reſt. - 
Perpendiculum;, or a Perpendicular, is a line raiſed "Ek or let 
fall upon another line, making equal Angles on both lides, as you may 
ſeedeclared in the Figure, wherein theline AC is perpendicular un- 
tothe lineB AD, making equal angles inthe,ppipt A. 
Diameter ear} or the Diameter of a;Cirdle,,: is a ri 12ht line 
drawn thorow the center of any circle, infſuch fort that it may divide 


the circle/into two equal parts, as you may ſee the line BAD is the 


Diameter of the circle BCDE, becauſe it palleth thorow the center 
A; and the two ends thereof do divide the circle into two cqual parts 
In the two cxtreams Band D,, making the ſemicircle BCD equal un- 
to the ſemicircle. D E B. 

Semidiameter circuli,.. or the Semidiameter of a circle, is half oi the 
Diameter, and is contained betwixt the center, and the one ſide of 
the circle, as the line AD is the Semidiameter of the circle BCDE. 
This Semidiameter contains 60 degrees of the line of Chords ; which 
we ſometimes call the Radius. 

Semicirelus, ' or a Semicircle, 1s the one half of a circle drawn 
upon his Diameter and is contained upon. the Superficies or Surface 
oi the Diameter, as the Semicircle BCD, which is half of the circle 
BCDE, and is contained above the Diameter BAD. 

Oualrans circali, 1s the fourth px rt ofa circle, and-is contained 
betwixt the Semidiameter of the cir cle, and a line drawn perpendi- 
cilar unto the Diameter of the ſame circle from the center thereof, 
dividing the Semicircle into two cqual parts, of the which parts 
the onetsthe Quadranty 'or-feurth part of the fame, circle. As for 
example, the Diameter of the circle BCDE is the'line BA D, di- 
viding the circle into two equal-parts : then from the center A raiſe 
the perpendicular AC, g1v10ing the Semicircle likewiſe into two 
equal pafts; ſo is A BC, or ACD) the Quadrant. a the: circle 
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CHAP. II. 


F 


The manner how to raiſe a Perpendicular from the middle of a lint 


Lgrven. 


| 5» par firſt a ground line wheretpon you would have a Perpendi- 
cular raiſed, then open your Compalles unto any diſtance 
(ſo it exceed not the end of your line) placing one foot of the ſaid 
Compaſſes in the point from whence the Perpendicular is to beraiſed, 
and with the other feot make a mark in the line on both ſides, then 
removing your Cothfaſſes unto any other diſtance that is greater, 
{kt one foot thereof in 'one of the marks, and with the other foot 
make an arch over the middle point; then with the ſame diſtance of 
your Compaſles ſet one foot in the other mark upon the line, and 
with the other. foot make another arch of a Circle over the middle 
point, ſo that it may croſs the firſt arch z and from the meeting of 
theſe two arches,draw aright line unto the middle point, from which 
the Perpendicular was to be raiſed, which line ſhall be the Perpendi- 
cular defired. | | 
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PTIT cB. =L0 ns: 


xample. Suppoſe your baſe or ground line whereupon aPerpen- 
gientar \ be red, be the line F E K, and from L the Perpendica- 
lar is to be raifed, ſet one foot of your Compaſſes 1n the point L, 
and with the other make the marks G and-M on both ſides of the 
point L ; then opening your Compalſes wider, ſet qne foot in the 
poiat M, and with the other dray. the arch $ over. the: point L, 
| - & then 
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The $ov-2nays, Gaſto L 
then; with the ſame diſtance. of your Compalles, {ct one foot ig. G, 
and with the other make: the arch R; croſſing the arch S in the 
point T, then from T draw.the line T'1,, which line is perpendicylar 
untothe line F L, K from the point L, which is the Perpendicylar de- 
red. 76 08 & ogd a Fi ine hai fer ratbOD i apopacs ' 


Fx 


PO—_ * 9 —— — 
—_— ——— — — Am cer — 


CHAP. HL 
Fo let a Perpendicular fall from any Pojnt aſſigned, unto the middle of @- 


ls1e. 


EF the line. whereupon you. would hay a Pernegdicylar let falh 
j be the line LE K, and the yount Snag Io be-tle poune T, from 
whence-you would have a perpendicular let fallupon:the live F LK; 
firſt ſet one foot of your Compaſlles in T, and-ppen. your Compal- 
ſes unto any diſtance, ſo that it be mor tin. fe ance T Ly which, 
here we ſuppoſe to be the diſtance TM; then make 1n the ne” 
FLK, the marks G and. M, then with your Compaſles take the one 
half of G M, which is the point L, then from L draw a line unto. 
the point T, ſo the line T L ſhall be the Perpendicular which was 
deſired to be let fall ſrom the aſſigned point T, unto the middle of the. 
line FLK. : | | | 
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CHAP. IV. 
To raiſe a Perpendicular upot theend of a Line. 


QUppoe the line whereupon you would have a Perpendicular 
I raiſed, / be therlige F LK, and from the point 9; ; Fa Per- 
pendiculas is: 40 be. raiſed -: * firſt open, your. .Gpmpalles-untp any. 
diſtance, which here,we put to be the diltgnce FS, .and+ſet 90 
foot of your Compaſles in the point F,. and with the. qther draw. the 
arch DEG, then ſet. one ſooc 'of your Compaſſes in the point: G,. 
and with the other draw the arch E; then placing one point of your- 
Compaſſes in E, with the other draw the arch D By, then place your:* 
| Compalles: 


Thy Soo hen LY 
Compalles in D, and withthe fartic diſtante raw the" Arch'A77 cute" 
tiug the ArchD BinC, then'draw a line from'T unto the end' of the: 
lineFL K, unto the aſſigned pointF, ſo ſhall the line CF be a perpen- 
dicolar raiſed from the end of the tite F UK; and fromthe -afligned 
point F. | D331 
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CHAP. V. 
To het a Perpendicular fall' from” any point aſſigned,” unto the end of 4: 


Lane. 


| te line FE Ke the Baſe” or grommdTive, "add! from the 
+ point 1aipetpenditutdtis'tobe ler fall npon. the end of the line- 
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at'K,* firſt fromthe affignied Hoirit I, .draw a line unto any part of the 
Bate, which ſhall be theſine TH M, then fin the middle of the line 
I'M;"wWhich iat H:; plate therefore, one fodt:vf your "Compaſſes 
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in the'point H, -and extend the'other untd 1;-iwith which diſtante 
draw the Arch 1 N'K uporr the tenter H,; cuttiigathe Bak or ground 
tine in the point K, then draw the line K I; which line ſhalt be the 


Perpendicular deſired. 
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A right line beiag grven, how to draw another parallel thereunto at any dz- 
ſtance required. : 
Et the line givenbe AB, unto which it is required to draw ano- 
ther rright-line-C i which ſhall. be- parallel to the former line 
AB and at the diſtance A'C. 
Firſt open your Compaſſes to the diſtance AC, then ſet one foot 
in the point A, with * © 
the other deicribe 
the Arch C; Again, onmmenys Cann —_—_— 
place Mefooran Be ett 2, — 
and with the other © wh M 
deſcribe the Arch | 
C3: FB BRAYERS jr ons tn hoon tt 300 200 3 oh OT A 
ling GI | that, It - 5 — rhe ern oererrmem— T4 
may 9ply- nouch Men, rw Po,» Ly 6 7th 
WQr1 ARCS Yo GIL on oo Der reef oneenee en oe i Of ole oe, | 
ol fo-ſhall 3h is C15 ſo.drawn,. be parallel to A'B, and at the di- 
ſtance requir! > inte fr coft OOY | 
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A right line being gruets how to draw another parallel trercanto, which ſhall 
alſo paſs through 4 point aſſigned. £ £016 
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Et AB be aline given, aift'the point aſſigned'be C'; -atid ler it - 

— berequired to draw another line parallel titereunts; which ſhalt 
pals through the given pointC. _ 

Firlt, Take with your Compalles the diitance from A to C, and: 
placing one foot thereof in B, with the other deſcribe tie Arch DE, 
then taxe in your Compallts the whole lne AB, and placing ow | 

| o00E 


foetinthegivenpoint ©, -with the other foot deſcribe the arch'F G, 


croſling the former.arch DE in the point H, Laſtly, if you draw the 
line CH, it ſhall beparallel ro AB; © 


Ne I doubt not but you underſtand the way tb 1:t/fall 6 
any manner of Perpendicular line; either from;  6r wy 
part of a line ; as alſo to draw lines parallet one fo mnbtherigt any 
diſtance required: therefore now I intend to procted, unto the nitifi 
Point here aimed at, which is, to dectarerdadFeales knibern thrice you 
the ſeveral operations performed by the plain Scale, which though it 
be in uſe with very few, yet it is moſt neceſlary for Sea-men, becauſe 
all queſtions in Navigation-are thereby eaſily_.and plainly wrought. 
And alſo all queſtions in Aſtronomy ( belonging unto the expert 
and induſtrious Sea-men )*may both ſpeedily and eafily be wrought 
by the ſame Scale : in regard whereof I have declared in this little 
Book that knowledge ( which God hath been pleaſel to beſtow up- . 
on m2 ) concerning the necellary uſe and ptactice thereof ; hoping 
that you will as kindly accept it, as its freely offered unto your cour- 
teous conſiderations. | | 


CHAR, YU 
Of the Deſcription of the Scale. 
His Scale uſually is divided intg three the firſt whereof is a 


Scale of parts, divide into or Leagues, from 1 un» 
£0 100, and upwardsat we. 7 Rg QUIMDIEC with 10, 20, 39g 
40, and {o forth ng. - diviſios equal ynto one 
another, and i at any Ship hath 
run, uponany : CO 
the Pole, or | 
more fully 
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The ſecond part of the Scale, it 5 Chord of a Cirde, of 
the Chord of go, andis divided into go unequal diviſions, 
oy Gr gh REIN: and are numbred with 0, 
20, 3049,/&c.. is Chard js in. vie meaſure part 
whichd, ates ene 69 ho IDEN 
Deere are the Semigamerer fan ice hat is Gran upon that 


Thethird part of the Scale is dividedinto repreſent- 
gy 2s TR of ants vt Ge ES = ; which in al 
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aze-3.2 points.: ..but. upon.the..Sca 


THe $94-viuhv Glaſs! 


there are. only 8 reckoned, which 


is but one Quadrant or quarter rite: being to be reckoned from 


the Meridian of North aad'$duth Bbthiways, as you ſee more plain- 


ly by thisFigure,repreſenting the order of the Points of the Compaſls. 
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Knoming the courſe any Shighath made;; atid. the leagpes ſhe hath ſailed - 
to find how much ſbe hathraiſed orzpreſſed: the Pole,' and likewiſe haw 
much ſhe 1s departed from her firſt Meridian. ' - + - me 

The courſe 1s Somth-weſt and by South, the Leagues ſailed are 190 » the dif- 
| ference 'of the Latitude," apdtbe diſtance of the Meridian 3s requared- 
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 þ the firſt-demonſtration,- fixſk drays the ling, A B, ;and fromthe 
center A, let fall 'the perpendicular AF, which repreſcntsthe Me- 

ridian; then opening your Compaſſes unto the Radius of your Scdle,k 
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l one foot thereof, in- the: Canter! A, nf #7Y. Y3 « ? 16:4 929i 
: .and with the. other: drawgthe arch: ol HIP 244 ne Att 2 4 TFH 
& KCB: then ur regard your-Courſe is SLY ENOTES { 7 
: South-welſt and by Soudh,: that--1S/3 5G oa SS vNEW 1 4207 
; points front the South; takethreeof, + A ht of bet 
: ine eight palin OLA Sk: 201; ETSY HE 7 
5 your Compaſles out of your Scale, .,* "7 


pd place theni from Kto©3;: then; 12103 1g. : D 


( tak& i ; your Compal; the.num:; 22; Uo 
ber of leagues you have failed up- 
| on this courſe, which is 100 


MC DaOrs 4 


leagues, and place them upon the Rumb line A CD, from A to D> 
croſling the line A CD at the end thereof with the arch GD H: 
then from the point-D, draw the line D F parallel tothe line A B, ſo 
.E&zwill cut the Meridian line A K Fin the pointF. 

Now you muſt heedfully obſerve this point D, for this repreſents 
the place where your Ship is, and doth ſhew both the difference of 
the latitude of the place you are in, and alſo your diſtance or depat- 
ture from your firſt Meridan. 

Furſt for the latitude, You = the line DF, being parallel to -_ 
2 ne 


Ty 
line A B, cuts the Meridian line A F in the point F: $o that if you 


take the diſtance F a with Compalles, and apply it to the 
ſcale of equal leagues, gout nie Jt >) Tt 6; Neagons each count- 


B20 fea to a degree, 9 Min. and ſo much you 

—_— batinuled are Friaet4 which degrees and mii- 
hone eng eUto,or fi from the katitude of the placeyou - 
ive ave mn pl er E eons CE Nog he 

+ brirade you are 

Likewiſe fromthis point'D, make withyour' thediftance 
DF, and you ſhall find it by your ſcale of ues to be 56 
NJeapiies:, - Cepurted From: 'yc Meridian to 
the Wi | Depritoctial, whete 
he gauges oflacitude, wood 


degrees of lotightide are egaal 
—. by taking 20 for one degree, &v.- 2c 
wodd be two degree: 7 kpS mah | Ss for your viifnine 6? wn 


pedo in theſe 2400 
thei t for tho better 


Trajerſe cy Drew 


en tbc, 
Grad 


Oitey 
Now be- 


> 222 ago oa on ore” 


'M eoctied the Rundbline ACD; 
rhich 'is inthe point M. This point 
'M is the true —e ſneved v7 the 
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CHAP. X. 


”_ tie forte of Uatlradle of myo places, andthe Ana you hivy 
pn toJmnd the. ages you hive ſailed, and the d__ of 


The Pale 4 _ d the Rumb South South, or 
he ifbird orſe) qr s 5>-fhal ine erue Th maar” cd viz. bow 
pot a a tint hg rnugk ya are" deaced from. your fig 


ka the fieſt Figure. 

Raw the lines as in the former Chapter, ſo that A K F mayre- 
| ett the Meridinn Tifte, and A'\CD thay: nt the thitd 
EE ee ern 

ef W gnes , agues your 
Com out of your ſcale, and | 
Fe them pon the MetWdian line 4x 


L ) and iiark where the faid. 


bu SE en iniges;: | 
bs F figs 

Now by mg ner gp (as 1 faid) you may corrett your dead? 
recon for ſuppoſe by te rmy + propoſition -you reckon you : 
100 teagyes imon the third Rumb, then .as you ſee:there, 

you ſhould bave been at D; and have altered "5; lager 
4 eaguer: 
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83 leagues, and departed from your Meridian 565 leagues; but now 
ſuppole that by a good obſervation of the latitude, you find that you 
have altered the latitude only 8o leagues from A to L,by drawing the 
line L M, which crofſeth the Rumb or Ships way in M , you may con- 
iclude-your true traverſe point to beat:M, 16 that.yohaveſailed only 
from A to M, which is 96 leagues £,and departed from your Meridian 
54 leagues. So that as you are ſhort of the latitude you reckoned for, 
' 3 leag.or g min. youare alſo ſhort of your way. you reckoned 3 leag.2, 
and '2:leagues leſs-.in your departure from the Meridian.. And this 
you myſt-account:for your:true reckoning, being thus coredied, 


_ 


CHAP.-Xl 


By the differences of thei latitudes + of: ewo —_ 141d the, . 
_tweer: their Meridides,; to.find the Rub by which you m yr = 
"the: one place: th the,other, , and how far: it- 4s from one Hee, to the 
other. 
The. difference of latitude between the two " places: £5 4: deg. g mn. and the 
differs between the two Meridians is 56 gs ops 5 orhiad to find 
} Rumb from the one place to the other; coo i hee  grl2 


I Ihe former F Figuredraw the pay XK y 9 your 
4degrees 9 mia. of latitude into leagyes,, it  maketh 83 lndfton 
which you mult place upon the Meridian line from A.to.F.. EF... 
_—— F draw the-line F D parallel to theline AP... Then gpen 
your Compaſſes to the diſtance Ts Mews ian Xe league 
and fet it onthe line FD, from E tq D, ..Thep. 2 lapyour Ruler by bin 
mark D and the center Az and draw the ling. A 5 a 
where this line cuts the Quadrant, which.is ia the pojnt C, and ſe 
one foot of your Compatles in the point G,,open the other 1 to þ —_ 
keeping your Compaſles at thar diſjance 'K, meaſure ir, .yþ6n} pour 
Scale, eithern the,line 4 e's ON 1 theline Ds u_thall 
;3ag it. to bein; She Ok 33.f Fin-PA gp er.) FE 
'Rumb from the Meridian. "67 It umb from A *6D i is. South- 
'weſt-and by South, and the Rumb from D.to A'S the Rumb oppolite 
L ereuito, which is Nona pull Ngerta.. .”. bit ily: 
en 


mugs 


ET ESSETD 


CE a 0 ESSE 


7 arch 


The Sea-mans. Glaſs: 15, 


- Then fox the diſtance,hetween the two. places in the Rumb, ſet. 
ane foot. of. your Compalles in the one place at A, and open the other 
to the other;place, at D, and the length of the line A D meaſured in 
the Scale of leagues, ſhews the diſtance between them to be juſt 100 
leagues. | | 

Thick: three (or rather theſe ſix) Propoſitions, ( for they are 
each of them double) are the moſt uſeful and neceſſary in the Art of 
Navigation. By the firſt of theſe, knowing the point of the Compaſs 
you fail upon, and judging how many leagues you have failed there-- 
on, you know and are able to givea reaſonable agcount where you 
are, both in reſpect of latitude and longitude. By the ſecond, having 
a. fair obſeryation of the latitude at any time, you may more perfectly 
know where you: are ; :and thereby . correct your former account. 
And by this third you may know how to direct your ceurſe from 
apy place to your deſired Haven. .So.that in effect you need no more, 
but yet for your better inſtruction by variety of caſes and examples, 
L ſhall proceed: Fo | begs 


EY ALES % OO-0s 5. VEL $6 397, WE I 5 5% Ok SOFTER 
— * - - * x _ 
J : . T 7 "a » 4 ' > " . , 
E . I \ \. % pa ; od % nE19% 1 
CHAT. a 


The Merc of Lain and is Tau ld ing gre; el 
the . diſtance from the Meridian , and the Rumb you have ſas 


. z 


7, ; 011-4365 ©. C744 A: ® tos # 8. 
Sailing 100. leagues between Sonth and Weſt, 'until._ the Pole be. deed 
w 9,7 


4 dex. 9 min. the diſtance from the Meridian is demanded ans 6 
Rumb you have ſailed upon? NY os a. bored a a 


N the firſt figure draw the Quadrant AK CB, as in the former 
Chapters, and then-reduce your degrees of latitude irito leagues, 
ſo 4 deg. 9-min. make-Vz leagues +. Which you. mult. take with 
your Compaſſes out of your Scale 'of;,leagues;, and ſet them,'0 
in. this Meridian line. fxom A to-F: Then from the point F dtaW 
the line F'D, parallel.tothe line A'B,, which you may do with tlie 
foreſajd diſtance of your Compaſſes... Then open. your Compaſles 
unto your diſtance failed, whichjs 100 leagues; and ſetting one foot 
of your Compalles in, the point A, with the other.dray the little 
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arch H G, cutting the line F D in the point D. $0 the lineF Dmea- 
faxed in the ſcale of leagues, ſhall ſhew you the diſtance from the 'Me- 


ridian, which. is 56 leagues : if you draw the line A CD, it isthe 


Rumb line upon which you have ſaited, and the arch KC meaſured 
in the ſcale of Rumbs, ſhews it to be the third Rumb from the Meri- 
dian, or South-welt by South. 


AMES SE, T* i . 


C _ P. XIIL 
To find the diftance of any I, that diſcern at 
me ſtations, knowing: the td the f no" the ſand beareth Kite 
each of the ſtations. 
Suppoſe, being at Sea you diſcover an Iſland bears wits Nick oof off you, 
ng 


which place let ur- firſt ftation , and then ſeven leagues 
yr Nirth, you ao f __ to bear full Eaft off you, which bet bo 
ſecond ſtation; the demand. is ta find the Cn the ſaid 1 
fren bub the fabl Pine? Gs Fe FOI 
N the ſecond Figure , or demon- - | O's 


ſtration, let A be the firſt Srati- 
on , -—— "ag the Center A draw 
rk: waxy hey ot Be ef 
ou fo 0 tes. 
North-caſt from you , take four of 
your eight points of the Compaſs 
vs of the ſcale, and place them up- 
on your Quadrant from B to D, 
then from "the Center . A by the - 
point D, draw the line ADEF, re- AE- 


reſenting the viſual tine 

lagi your fight and ins poſing bo being thei avg A Then 
ſeeing when a hadfaited 7 le you obſerved the Iſland 
to bear full Eaſt off you, SED. ſeven l ues from A to-C, 
( reckoning every 10 leagues of your ſcale to be but one) afd from 
this point C, which is the ſecond ſtation, draw the fine F moe 


- ——_—__ 


Þ 


7 ir 


COUT ny 2, 


IHE 


NE EE EDENEICOCIIBILS 
- OA IO OIToIT 
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toAE, andit will cut the line ADF in the point F: to ſhall the 
-point E-be the-placeok.the Ifandideſired, and the diſtance A &, is the 
diſtance of ke iſland from thiefirit ſtation, viz. gJeagnes 99 parts or 
almoſt 10 leagues: Likewiſe the diſtance from-C toF is the diſtance 
of the Ifland from the ſecond ſtation, which-is juſt 7 leagues. And by 
this manner of work, you may findthe:diſtance- of:any iſland or head- 
land from you, or you may take the diſtances of as meffly places as 
yqu wilt-or can ſeeat two ſuch ſtations,.and by the ctaſſiag of, their 
riſual in ods their pagan INT a | 
25 O MJ v/E,3h 
ec © 21254.- - 039% 
CHAP. XIV. — of 164 a2 19 
I: X _ £ P 
To find how many leaguds, »1les- Sd i o'® make valor, not 
, (Fade 3 latitades 55 olſen 4 Cl 999 off wer Ut maiog 
Note , All this while we have: hten Jacleng : according t) thx Rules of ped 
plain Chart, which ſuppoſeth the -degrees of longituds, to by _ th 
| the degrees of latitude , 11 all: hatitndes bus that 58 :0ary, falſe; aud 
- : Crronteasy 5. being, true: only 'in flacts :nean the; os 
14> Wi ed borritude Sama 26 Je esgignt - 4p Hr 
; wa ut tn: plagesnear the Poles: i us wr 4 th- that. to 
nhtolaviende of vf- 60, 655 26 deagyes; make wHe 
and in other latitudes the degrees of longitude alter, as ing i haths 


— ch —G—_ a po G@DH—_— 


2; Table 5 which ſhes at what her it 


> ber; of hagues mee: a degite: df. byi who Joncr409] a Sd 
a Lane upon! your Scale forqzemrots 3 aids TD 8 03m 536m ym 
" - | 204'00d:| 00m F 10, 604 oom[|' 
8 | 19418 | 11 | © | 9i63 | 15 , 
Ex 18|25* [50 | | & 8 | 66 }' 25 
& (27134 [47 |}; &{.7[59, | 3! 
S | 16] 36 52 168% 6172" 32 
: 4-2 | 15 | 41 25 SE $170 {31-:: 
KY | & 114145 [34 g| 4 78 |28 
2d | 13] 49, *| 27 | 3|81 | 22 
& |12[53 [03 GT 2|84 16 
15s 138 | {0 | 11157 1 $ 
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is 
Now to return - to the Queſtion; and ſhew yo by demonſtration how to find 
how mai.y leagues, miles and | parts, ma'g 4 quemes of _— in any 
degree of latitude | : 


Ake 69 parts out of your Scale 

of equal parts, which-you muſt: 
reckon for miles, and count three of*': : 
them tv | a league!, *-and. therewith: 
draw- the Quadrant. ABC, then 
from the point B ſet off the degree 
of the latitude Propoſed. 4X which ; 
fof example, let it be 58 deg. 54 
min. ) from "BeoD. .then from © * 400 | 
poivt D draw the line D F parallel  B W 
to AB, ſo ſhall the length-of "this: i i ous Þ+ | 
line''D F, being 'meaſured| in your 49 
Scale of leagues, ſhew'you the number-of Jeayves and mile which 
anſwer to #'\degree- of longitude in the ſaid: latitude of 58:deg. 54. 
min. 'whjxhyou' ſhall find ro be 41 _ 0:70 teagnes-and one 
miſe. -So alſ&BE being the arth of 51:deg qnin.- the line E G 
eas mil. tegres: of has, 609 0h to be 37 mis; oor 12 keages and 


 Fhe larger you make your: Quadrant, the more exaQy. will the 
work ay and; ewthe leagues ant} miles more exattly, which you. 
Fs 1 into wade ng an ors WAR 1 


$9 $—_ Pr cnn, 7 
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| ATabie ſhewing how many leagues, miles and hundred parts of 4 nil 
make one degree of mon. in any latitude. _ 
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CHAP XV; 


_ difference-0 lilac and the mh 07 diÞance ſailed being TRAN 
to find the diftance of the Meritlians, and thereby to find the degrees 
and minutes of the difference of longitude 51 any latitude. 
Sailing from the North Paralleh of 56 degrees and 5 min. latitnae, 
100. ts 1a upeis the * third Ly the Meridian , VI. South- 
* weſt and by South, wail EF. Pole is depreſſed 4 degrees 9 mi- 
nutes, the Meridhahal fla 56 _ v the longitude is de- 
f ied thereby +4 


44 5D th the i iu Eb 

| erg 5 

D's nl 0 Og 
| before th re yce y'© 4 - 7 


4 degrees 9 min. of latitude into © 
aged, it makes $3 leagues, which”. | 
ſet off upon the ene, hi a 
A to F. | Then upon; 
Runjb line ADC ft oe | 
* ſtance! failed from A'to D;, ant 
| after, by theſe two points, | Now's | 
) the las F D ſo 'ftall D repre-' 
1 fent the place bf the Ship and as. 
AF difference of latitu ule, 
: SoFD 6 the difference' of WES. 
dians', which meaſured in - oh FT 
Scale of leagues is 56 leagues. 

Now to reduce this 56 leagyes into degrees of longitude, you muſt 
conſider from what ayogte you have failed, and to what latitude 
you zre come, wiz. from latitude 56d." 5 m. to 4 deg. o min. leſs, 
which is ext deg, 56 min. and take the middle latitude or ſomewhat 
more hetween the two places, which in this example falls.out to be 
14. xm. Then by the Table 'in- the former Chapter, find ove 
W many leagues and miley ha! the faid. —__ latitude one one 
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degree of longitude, and you ſhall find in that Table, that in the Ia- 
tirade of 54d. there is but 11 leagues, and 2 miles, and 2+ parts in 
one degree of longitude. I herefore open your Compaſſes upon your 
Scale of leagues to this 11 leagues, 2 miles, 27 parts, and keeping- 
your Compalles at that diſtance, ſet one foot of them at 56 leagues 
12 your Scale of leagues, or in the line D F in the Figure(or upon the 
like line in your Chart at any time) either atF or D, and meaſure 
how many times you find that diſtance either to the end of your Scale 
coming backward, or in theline DF, for ſo manydegrees is the dif- 
ference of longitude ;, and if any-odd part remain, you may prope 
tion it by your eye, judging it to be a quarter, a third, an half, orany* 
part more or leſs of a degree, which you may either reckon by parts, 
Qr 15, 20, 30, &'c. Minutes —_ . | 

Thus this line DR being 56 es, opening your Compaſles to 
11 leagues 2 miles 27 parts, .you, will nd this diſtance. in it, 4 times 
and 3 quarters ; ſo that rhe diffecence of longitude js 4 deg. 45 min. 

Or you may reduce itinto miles and work by the rule of propor- 
tion, ſo youſhall find | | Pn 

As 11 leagues 2 miles 2:7 parts, that is 35 miles 27 parts, 35,27 


To one degree of longitude in the latitude of 54 d. 01,00- 
=> 56 leagues, or 168 miles,. :. . ».* 168z00 
T6 4 degrees 76 parts, . | 


al 04,76- 

Bur if your Scale be large, the other way. with your Compalits will 

give youthe degrees and parts of longitude as exactly as. you need, 
for moſt uſes. pony 

Alfo if the latitude fall not out in equal parts, you may; find out. for 

your odd minutes by propoftion ; for which puspoſe I have ſet. the 


differences between'each degree in the Table. 


So that as one hundred parts, ar 60 minutes,. being: one degres to- 
the difference in the Table between the two next degrees ;. 

So the odd hundred parts or minutes of latitude, to the parts and: 
minutes proportional to be allawcd.. 
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7 NY KEE” 4 
Sailing from the South latitude of 60 degrees 51 min. and from longitude 


25 degrees 24 min. 99 leagues, upon a South-weſft courſe: the latitude 
| and longitude of the ſecond place is demanded. 


— 


| the ſecond Demonſtratton, draw the Quadrant ABCDE, as 
Tis formerly taught; then in regard you ſail South-weſt, take four 
Points of the Compaſs from your Scale, and place them from B unto 
D; then by the point D draw the line | 

ADE, then place your ninety nine, Os 
leagues upon the line ADF, gr Io. iy 
A unto F, ſo ſhallF be the pt C of) > ' 
your ſhip. Then from F draw'the'- * 
line F C parallel unto AE, cutting = 
the line ABC in C, ſo ſhall the di 
ſtance CA be the -leagues you have' - 
run South, which is: 50 leagues, 'or © 
3 deg.-3omin. which being added to - 
the latitude from whence you depart- 

ed; makes 6. deg. and 21 min. for A 
the latitude of the ſecond place : then | 
take the diſtance CF, and apply it unto the line of equal parts, and 
you ſhall find it likewife 70 leagnes —_ finding the middle latitude 
'62 degrees 36 minutcs in the Table, Chap. 14. yow ſhall: find*that”g 
leagues, and © miles, and 61 parts, do alter a degreeof longitude m 
that latitude. Then opening the feet of your Compaſſes to 9g leagues, 
.and o miles, 61 parts, in the Scale of equal leagues, and keeping the 
"Compaſſes at that diſtance;ſee how many times that diſtance 1s in the 
I:ne CF, which is ſeven times and{om-what above an half, tte trie 
diftercnce of longirude being #5 deg. 35 min. which being ſubſtrafted 
from the longitude from whence you departed, leaves 17 degrees an4 
4$ migurtes fo: the longitude of the ſecond place. 
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CHAP. XVII 


A Ship ſailing from the North Parallel of fifry degrees, having an bundred 
leagues to ſail South; weſt and by Weſt, by the way is enforced by contrary 
winds to ſail upon ſeveral points of the Compaſs, firſt ſasling thirty leagues 
pos & derelt courſe, then Weſt North-weft twenty leagues, then South - 

 ſrxtyleagues,, the queſt ion. a5 to find the latitude of the ſecond place, how 
far it 4520 the place whereunto you are bound, the diſtance of the Rumb 
that is betwixt them, the diſtance that you are from. your firſt Meri- 
dian, and thereby the difference of longitude ?- 


7 the third demonſtration draw the line AD,and from the pointA,,. 
raiſe the perpendicular A B,.then cpzn your Compaſs unto the 
Ra lius of your Scale, and place one foot thercof in the center A, and. 
with the other draw the 
"Quadrart B CD, then take 
three points of the Com-. 
paſs, and place them upon 
the Quadrant from D' unto 
C, then-from the center A, 
by the point C,draw the line 
ACL. 100 leagues in length, 
which 1s the true courſe you 
are. to ſail z. Then in regard 
you failed thirty leagues di- 
rect , ; take: thirty leagues 
from your Scale of equal 
parts, -and place them up- 
on the line AEC, it ex- 
tends from Aunto E:. then. 
in Tegan yau- turned your. 
Courſe Weſt North-weſt,. | 
from the Center E, draw = | 
the Line EG parallel to A D:: and again, from tlie Center E 
_ draw the line E H perpendicular to E G, and parallel to AB, then ' 
; with, 


- 
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with the diſtance of the Radius, ſet one foot of your Compaſſes in the 
center E, and with the other draw the Quadrant G MH, and in re- 
gard you ſailed Weſt Northweſt, which istwo points from the Weſt 
Northward, take from your Scale two points of the Compaſs, and 
place them upon the Quadrant G M-H,from Gunto M, then from the 
center E unto the point M draw the line EF M;: then take 20 leagues 
with yaur Compaſſes from the ſcale of equat parts, and place them 
upon the lineE F M, from EuntoF, then is your Ship in the point 
F. Laſtly, in regard you run South 60 leagues from F, draw a line 
parallel unto the Meridian A B, which 1s the line FI, then take 
- from your Scale of equal parts 60 leagues, . and place them from F 
nnto 1], then is your Ship 1n the point I: then laſt of allis to be found 
how far it is tothe. place whereunto you are bound, the diftance of 
the Rumb that is betwixt you, [the degrees and minutes yon haverai- 
ſed the Pole, ' the diftance of departure from the firſt Meridian, and- 
thereby the &fference of longirude : -and that you may fo do, firft 
draw the line OI K perpendicular unto the line IF in the pornt I,.__ 
andFith your Compaſſes opened untqyhe diftance of the Radius, ſer 
oneſfoot of your Compaſſes in the rl, and with the othes draw 
the QuadfantKNEF, then inx ur Ship is m the point L, and! 
thy! phace whereunto you Are bound 1gthe point L, therefore-Ffoth: 
I thotpugh the point Ldraw the line [(3L.N, cutting. the arch KN F' 
in the Point N,therefore let I L'5e th&Techgnes you have uitto the place 
whereunto you irabound, wits is ſorty one leagues and a half , 
and theRumb the diſtarice K N, which is Weſt and by North,” and 
three degrees unto theNorthward , © likewiſe'is the line A © the 
number | leagues you have. run duef South, which! ts' ſixty eight 
leagueand-One (mile, or three degags and 1 '- five aninures, 
which Being taken from as degrees, the parallel from whith'y 

departed,” leayes forty fix degrees and thirty five mithites'for the 
parzllel yon arein. Laſt of ail ſhall theline, f O'he the leagnes'thar' 
you have departed your fiſt Meridian, whith are forty tw! —_ 
and one mile; then take tht middle Jatityde,” which 'is Fopty. ght: 
degrees ſeventeen minutes; and in the Tabte"chap; 1:4. you ſhallfind? 
thar. thirteen leagues, o mile, 92 parts, do anſwer unto a degree of 
longitude in that parallel; then frrting one foot of your Compaſſes 


* 
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in thirteen leagues, and 
ninety two parts, extending 
the other to the beginning 
of the Scale, keeping the 
Compaſles at that diſtance, 
turn them over the line I O, 
and you ſhall find it contains 
that diſtance three times 
and almoſt a quarter ſo the 
difference of longitude is 
three degrees eleven Mi- 
nutes, | 


CHAP. XVIIL. 


T wo Ships departing from one Parallil and Port, the one 'm Jail erght 
leagues betwixt the North and the Weſt, hath raiſed the Pole two degvees,, 
the other in ſailing an hundred leagues betwixt the North and Weſt, hath 
raiſed the Pole four degrees, I demand by what Rumbs the ſaid Ships hae 
ſailed, 7nd the Rumb and diſt ance that ts betwixt them?! 


N the fourth Demonſtration, draw the Quadrant, AB CDE, 
then in regard the firſt Ship hath raiſed the Pole two degrecs, 
which is forty leagues, take forty leagues off your Scale, and ap- 
Ply them unto the Meridian line A GL, from A unto G: 'then 
rom Jhe point G, draw the line GF. paralleluoto A B, then open- 
ing your Compaſſes unto 80 leagues, tet one foot, in tne, Center A, 
with the other make a mark in the line G F, which will be at F, fo 
ſhall F be the place of the firſt ſhip ; the ſecond ſhip hath raiſed the 
Pole four degrees, which is 80 leagues, therefore place Bo lerguss 
vpon the Meridian lize AGL, from A unto L, and from the 
| ST Een E | | pc at 
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poime; L draw the line LM parallel unto GHF, then open your 
Compaſles unto the diſtance of a hundred leagues, which are the 

2agues the-fecond Ship did run ; and ſet the foot of your Compaſſes 
inthe center. A, and with the; other make a mark in the line LM, 
which will be at M, then draw the line M A, which is the courſe of 
the ſecond Ship, andthe line F A is the courſe of the firſt Ship; then 
from F let a perpendicuſlar fall, beingperpendicular to theline G F, 
which is the line F K, then opening yÞur compaſles. unto the Radius 
of your Scale, ſet one foot in the cenfer F,- and with the other draw 
the Quadyant HI K ;- hkewiſe-froamtF, the place of the firſt ſhip, 
draw aline by the point M,/the plac@ef the ſecond, cutting the Qua- 
drant KHkin I, fo let IK he the courſe that is betwixt them, that. 
is, if you will fail from the firſt ſhip unto the ſecond, you muſt fail 
North and by Eaſt, and one and forty minutes to theEaſtward; like- 
wiſe let F M be thewiſtanee that is betwixt them; which in this De- 
monſtration is forty Leagiits, 'two Miles, ſo ſhall B C be the courſe 
of the firſt Ship from the Weſt. Northward, which here is found to 
be thirty degrees and one minute from the Weſt Northward, or 
Northweſt by weſt, and three degrees forty four minutes to the weſt- 
ward. Laſtly, thearch ED is in the diſtance of the courſe that the-ſe- 
cond ſhip-made from the North Weſtward, which is found by this 
Demonſt ation tobe Northweſt and by North, and three degrees five: 
minutes to the Weſtward. = 


þ-. "AR bY . 
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CHAP. XIFXA. 


Two Ships departing from one Parallel and Port in the" Parallel of 47 deg. 

* 56m. the firſt1n failing 80 leagues betwixt the North and Weſt, hath 
raiſed the Pole two degrees: I demand by what conrſe the ſecond $ hip muſt 

' ru,” and bow much ſhe ſhall alter in her firſt Meridian or Longitude, to- 
bring her ſelf 40'leagues and two miles North and by Eaſt, and 41 m- 


% 


, args to rhe' Eaſt ward of the firſt Ship. 


FN the fourth Demonſtration draw: the Quadrant ABCDE, 
K then multiply your two degrees yau. have altered your htitude 
by twenty , and make it forty Leagues ; which: forty _— 
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ſet upon the line AEL, from AuntoG ; then from the point G, 
draw the line GF parallelunto AB, then open your Compalles untq 
the diſtance of 89 prot ne are the leagues your firſt ſhip did run, 
and place one foot of your Compaſſes in the center A, and with the 0- 
ther make a mark inthe line G F, which will be at the point F ; then, 
from the center A unto the point F,draw the line AF,repreſenting the 
diſtance of the courſe of the firſt Ship 89 leagues : Then from & let 
fall a perpendicular F K, and upon | 
the center F, with the Radius of 
the Scale draw the arch H 1 K; then 
m regard you muſt bringtheſecond 
ſhip North and by Eaſt, and 41 mi- 
nutes Eaſtward of the firſt Ship, 1 
take 11 degrees 56 minutes from 
your Scale of Chords, and place 
them from K unto I,upon the Qua- 
drant KIH. Then fromF draw 
the line IF, and apon the line | 
F 1 place the diſtance- that you | 
muſt bring the ſecond ſhip from | LE” | 
the firft (which is forty leagues | © * , | | 
and two miles) from F unto M. So | KF | 
is M the place of your ſecond OY, 016 Qs 
ſhip. Then from M (draw the line M Lparallel unto FG, cutting 
the line AG L in L,, thendraw the line MA, cutting the Quadrant 
BDEinD. So ſhall i the arch D E beitheicourſe thafthed ſecond ſhip 
muſtrun, to bring her ſelf. 4o leagues|and*2 miles Northfand by Eaſt, 
and £1 min. Eaſt of the firſt ſhip. * Then to know what you haye al- 
tered the latit. firſt take the diſtance L, A,zand applyiit upto theScale 
of equal parts, and you ſhall find. it tobe leagues, which is9uſt 41 
grees which you qt altered yaurilatig.aor Poleselevation £ which 


i 


4 degrees added uptq the latitudeyoydeparted from, it njakes41 deg, 
56 mgn. for the lgtitufle thas youriſecend dhip is in; ther takeithe di-: 
ſtance L M, and apply ittothy Scale, ir gives 601eagues; then open' 
your Compaſſes unto the diſtance of the middle latitude, which is 4.9 
deg. 56 min. of the Chord, and apply it unto the Table of longitudes, 
andat gives 12 leagues, and 2 _ and 62 parts, toalter one deg. 
2 of 


28 The Sea-mans Glaſe. 


of longitude in that Parallel : Then ſet one foct of your Compaſſes in 
12 leaghes 2 miles and 62 parts, and open the other fo the beginning 
| of the line, and with thar diſtance meaſure the line LM, being 60 
teagues, and you ſhall find that it is contained therein four times and 
two thirds, fo the levgitude 15 4 degrees 40 minutes. 
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The nſebf the Fable if te Tide (| 

Icſt it is ro be. underſtood, that by the ſwift motion of the firft 
Mcver, the Moon and. all the vyelt of the; Stars and Planets are 
tarned about the World in four and twenty hours, npon which ſwitt 
motion of the Moon, the daily motions of the'Sea do depend ; which 
motion of the Sea fallerh not out always at one-hour, the reaſon there- 
of is, becauſe of the'ſwift motion.of the Moon,jn regard ſhe gveth al- 
moſt thirteen degrees in four and twenty hours, and the Sun moverh” 
ſcarce one degree,which givesevery day twelve degrees,tirat theMocn. 
cometh fiower toany point in tne Heaven than the Sunzwhich twelve 
degrees, makes forty eight minutes of time for the difterence of every 
full Sea,. according to the middle motion of the Moon, which diffe- 
rence is here ſet down in this Table for every day of the Moons Ape. 
Therefore if youwould know the full Sea at any place in the World, 
firſt you muſt know at what hour it is full Sea at the new or fall Moon ; 
which hours and minutes keep in mind,then ſeek the age of the Moor. 


as is before taught, aud with the number of her age enter this Table 


under the Title of the Moons age; and having founde her age in the 
zble, againſt it you ſhalb find the hours and minutes which are to be 
added unto the time that the Moon maketh full Sea in any place, 


andthe whole number of hours and minutes is the time that the Moon 


maketh. full Sea in that place upon the day deſired : as for example, 
I defireto know the fill Sea at Londor-Bredge upon thethirteenth of 
7aly 1624- the age of the Moon being found as before, is eight days, 
then in the Table I find eight days, and againſt it 6 hours, and 24 mi- 
nutes,which being added unto three hours, the full Sea npon the change: 
day, gives 9a clock 24 minutes, for the timeat the full Sea upon the: 
1.3 day Of Tuly, 1624. 
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The Second Book. 


Wherein is declared the Definition of the Sphere, a Deſcription 
of the ſix great Circles, and alſo of the four leſſer Circles. Laſt of 
all, certain Queſtions Aſtronomical, performed by the ſaid Scale. 


es 
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CHAP. I. 
Of a Sphere, and the Circles thereof. | 


EY | 
DL I ITT] 
| RPE | OE! 5 OE Fs 6 FO. 12. RIG ROE! Ye 
WED DE 26 OLI, 5-5 
BS Sphere, according to the Deſctiption of Theodoſies, .is a 
F< Certain ſolid Superficies, in whoſe middle is a Point, 

8> from which all lines drawn unto the Circumference are 
Is <qual; whichPoint is called the Center of the Sphere ; 
by which Center a right Line being drawo,and extending 
himſelf on either ſide unto that part of the Circumference whereup- 
on the Sphere Is turned, is called Axis Sphere, or the Axle-tree of the 
World. 

A 
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A Sphere accidentally is divided into two parts, that isto ſay, 
 Spheram rettam & Spheram obliquan. 

' Spharareita, or aright Sphere, 1s only unto thoſe that dwellunder 
the Equinoltial, Quibns neuter Polorum magis altero elevatur : that is, to 
whom neither of the Poles-of the World: are ſeen, but lie hid in the 
Horizon. | eb - 

Sphera obliqua, Or an oblique Sphere, is unto thoſe that.inhabit on 
either ſide of the Equizottial;, unto whom: one of the. Poles is ever 
feen, and the other hid under the Horizon. To 

The Circleswhereupon the Sphere is compoſed, are divided into 
two ſorts; that is to ſay, in Girculos majores & minores. 

Circnli majores, Or the greater Circles, are thoſe that divide the 
Sphere into two equal parts,” and they are in number fix, viz: the 
Equinoitial; the middle of the Zodiack, or the Ecliprick line, the two 
Colures,, tne Meridian, and the Horizon. C | 

Minores vero Circuls,. Or the lefler Circles, are ſuch as divide the 
Sphere into two parts, unequally, and they are four.in number, as the 
Tropick of. Cancer, the Tropick of Capricorn, the Circle Artick,, and: 
the Circle Antartick. . - : Tr 


- 
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CHAP. I. 
Of the ſox great Circles. 


-* He | Equeno#ial is a Circle that croſſeth thes. Pofes of the: 
T World at right Angles, and divideth the Sphere” into:twa 
equal parts,” and 1s called - the Equinotial, becauſe when, the 
Sun cometh unto it, ( which is. twice in the year, viz. In prin- 
cipio Arietis & Libre, that is, in March and. September ) the 
Days and Nights are equal throughout the whole World, where- 
upon it is called Equator dies & nottzs, the equal proportioner of the 
Day and Night artificial ; and in the figure 1s deſcribed by the line: 
CAE. ; = | 
II. The 24eridzaxn is a great Circle paſſing thorough the Poles of 
the World, and the Poles of the Horizon, or Zenith point over our 


heads, andis fo called, becauſe that in any time of the year, or in 
any, 
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any place of the World, when the Sun ( by the motion of the Hea- 
vens) cometh unto that Circle, it is noon, or 12 of the Clock. And 
itis to-be underſtood, that all Towns and- places thar-lie Eaft aad 
Welt one of another, haveevery one a ſeveral Meridian :. but all 
places that lie North and South one of another, have one and the ſame 
Meridian. This Circle is declared in the figure following, by the Cir- 
cle BCDE. | | 

1Y. The . Horizon is a Circle - dividing the fuperiour Hemyſphere 
from the inferiour, whereupon it is called Hor#zar, that is to ſay, the 
bound of ſight, or the fartheſt diſtance that the eye can ſee, and there- 
fore it is alſo | 
called Circulus 
bemiſpheris. The 
Horizons are dl. 
vided into two 
ſorts, viz. Reftus 
& Obliquus, A 
Right and an 
Oblique , or a | 
declining Ho- B 
riz0#: whereof 
thoſe have a 
Right Horizon 
which have the by 
Equinottial for 
their Zenith, and 
the-Poles of the 
World in their 
_ : be- | 

2 the Hori- ; . 

roy? hiding both the Poles of the World is a Circle ſuppoſed to 


| be drawn by the Poles of the World, dividing the Equinottial at 
right angles, as in the Figure foregoing you may plainly lee. Fit 
imagining the Circle X V LW tobe the Earth, and thoſe that in- 
habit at the point V have theline BD for their Horizon, cutring 
the Equinottial C A Eat right Angles in A, and therefore 1s cal- 
led Horizon rettus & Sphera retta, a right Horizon, and __ 
E:*5 | prere 


& 
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Sphere; Thoſe have an; oblique Sphere or an oblique Fbrizon, to 
whom one of the Poles are viſual, qr cleyated above the Horizon, and 


. 


-havethe other hid under the Horizoy, and1ity-regard ſuch a prize 


doth croſs the Equinettial, or oblique Angles,'/it_is called Horizon o- 
liqus, or a declining Horizon : As for example, Thoſe that inhabit at 
the point S, have T for their Zenith, and KA L for their Horizon, 
dividing the Equinottial CAE at pblique Angles, making the Angle 
contained betwixt the Horrzon A K itiththe Equinottial A C, an an- 
gle of thirty eight degrees, and twenty ejghtwyinutes, and the angle 
contained betwixt the Horizon AL and the Pole AD, an angle of 
51 degrees 32 minutes, which is the elevation-of the Pole for thoſe 
that inhabit at S, as thoſe at London ; theſeand all other have an ob- 
lique Sphere, except they inhabit juſt under the Equinot#ial Circle, 
unto whom only doth a right Sphere belong. = 

IV. The two Colures, Coluraus Solſtitzorum, or the Summer Co- 
lure, 18a Circle [__ the Poles of the World, ;andby the Poles 
of the Ecliptick, and by the head of Cancer and Capricgrn, whereupon 
the firſt ſcruple of Cancer, where the Colure croſſtth the Ecliptick 
Line, is called Punttus Solftstia eftsvalis, or the point of the Summer 
Solſtice : to which place, when the Sun cometh, he can approachno 
nearer unto our Zer:th, but returneth unto the Equator again. Arcus 
veroCuluri,the Arch of the Colure,contained betwixt the Summer Sol- 
ſtice and the Equator, is called the greateſt declination of the Sun, 
which Prolomy Hand to be 23 degrees, 31 minutes: but by the obſer- 
vation of Copernicus it was found to vary, for he found the declination 
ſometimes to - 23 degrees 52 _— and in the proceſs of time, to be but 
23 degrees 29 minutes. And intheſe onr days by the objeruation of T' 
cho de Brache.,and the late famous Frets. Mr. roche 5 
it is ſound diſtant from the EquinoCtial 23 degrees, . 31, minutes, + 30 ſe- 
conds. ST orcs Ee” 

V. Theother Colure paſſeth by the Poles of the World,, and by 
the firſt point ;of Aries and Libra, , whereupon, it is: called  Colwps 
diſtinguens Equinattia. Theſe two Calures, do, croſs each other at 
right angles 1n the Poles of the World, whereupon theſe Verſes were 
ma Eo » > exo , 4 

Hec duo Solſtitia faciunt Cancer, Capricornus, 
Sed nottes equant "_ & Libra dzebus. 


VI. The 
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VI. The Zodiack is another of the greatef Cireles, dividing the 
Equinottial into two equal:parts.by the head 'of Aries and Libra, the 


one half of it doth decline- unto-the North, and the other unto the 
South, the greateſt of which declinations is 23 degrees,z.1 m. and zo f. 


*% 


L- ,# 


Notealſo this Cirele is divided into twelveequal parts, which parts. 
are attributeU unto the twelve Signs, Aries, T aurus, Gemini, Caiicet, 


Leo, Virgo,. Libra, Scorpio Sagitarins, Capricorniss, Aquarms, and 


Piſces. Andevery one of theſe Signs are divided into 30 equal parts, 


which:are called degrees 5 ſo the whole Zodiack containeth three 
kyndred andfixty-degrees. Likewiſe every degree isdivided into ſixty 
alparts, which parts are called minutes, andare in number 21600 
minutes; andas 2r600 minutes is the whole circumference of the 
KBeavens, {© is 2 16-0 miles the whole circwt. of the Earth.. 


CHAP.:. 
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CHAP. 1IL 
Of. the for leſſer Circles. 


He Sun having aſcended untohis higheſt Solſtitial point doth de- 
ſcribe a Circle, which is the neareſt that he can approach unto 
the North Pole, whereupon it is called Circulus Solftitis eſtivalrs, the 
Circle of the Summer Solſtice, or the Tropick of Cancer, andis noted 
in the figure before by the line H Y I. | | | 
The Sun alſo approaching unto the firſt ſcruple of Capricornus, or 
the Winter Solftice, deſcribetlr another Circle, which is the utmoſt 
bounds that the Sun can depart from the EquinoCtial Line towards 
the Antartick Pole, whereupon it is called Circulns Solſt tis _— 
frve Tropicus __—_— vel Capricorni, The Circle of the Winter Solltice, 
the Winter 'Tropick, or the Tropick of Capricorn, and is deſcribed 
in the figure by the line GX F. 


So much as the Ecliptick declineth from the Equinottial, fo much 


' doth the Pole of the Ecliptick decline from the Poles of the World, 


whereupon the Pole of the Ecliptick, which is by the North Pole of 
the World, deſcribeth a certain Circle as it paſſeth about the Pole of 
the World, being juſt ſo far from the Pole, as the Tropick of Cances 
is from the Equator, and it is the third of the leſler Circles; and iscal- 
led Circulus ArFicus, or the Circle of the North Pole, and is defcris 
bed inthe Diagram, inthe ſecond Chapter by the line P O. | 

The fourth and laſt of the leſſer Circles, is deſcribed in like man- 
ner by the other Pole of the Ecliptick, about the South Pole of. the 
World, and therefore called Circulus Antartticus,, the AntarCtick 
Circle, or the Circle of the Antartick or South Pole, and is demon- 
ſtrated in the for mer figure, by the line N M. 
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C.HAP. IV, 


Defiunit ous of ſome particular terms fit tocbe, kearown by ſuch as intend to pra- 
ttife the Art of Navigation or Aſtronomy. 


bc Zenith is an imaginary point in the Heavens over our heads, 

4 . making right angles with the Horizon, as the Equifioctial mg- 

keth with tbe Pole! 1.07 050 a0 3 4 
The Nadir is a prick in the Heayens under our feet, making right 

angles with-the Horizon under theEarth, as the [Zenith doth above, 

4d therefore is oppoſite undo the Zenith. - - |. 2 4:3:1 

+ Thedeclination of the Sun is the Arch ofa Circle contained betwixt 


the place of the'Sun in the Ecliptick and the Equinoctial,making right - 


a9gles with the/EquinoQial. But the declination of a Star is the Arch 
of a Circle let fall from the Center of a Star, perpendicularly unto the 
Equinoctial. =o | | | 
- TkeLatitude is the archofa circle:contained betwixt the Center of 
any.Star and the Ecliptick line,waking right angles with the Ecliptick, 
and counted ether Northward or Southward, according to the ſitua- 
tion of ghe Star, whether it be nearer unto the North or South Pole of 
Ge FolpUdkorT of HG orig fil | 

The Latitude. of a, Toiviy. or. Country: 1s the height of the Pole 
vn=+r wo Horizon, or the diſtance betwixt'the Zenith andthe Equi- 
noctial. | | 
 FheLongitudeofaStar, is.that part of the Ecliptick which is con- 
tained betwixt the Stars place inthe Ecliptick, and the beginning of 
Aries,..counting them from Aries, according to the ſucceſſion or order 
of the Signs; ._ ic .1. 

The Longitude of a Town or Countrey are the number: of degrees 
which are contained inthe EquinoCtial,betwixt the Meridian that paſ- 
ſeth over the Iſles of Azores,(from whence the beginning of longitude 
is accounted)Eaſtwards,and the Meridian that paſleth over the Town 
or Country deſired. 4-4 

The Altitude of the Sun or Star is the arch of a Circle contained 
betwixt the Center of the Sun, or any Star, and the Horizon. 
The 
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The Amplitude is that part of the Horizon which is betwixt the 
true Eaſt or Weſt points,and the point of the Compals that the Sun or 
any Star doth riſe or ſet upon. 

Azimuthsare Circles which meet together inthe Zenith, and croſs 
the Horizonat right angles,and ſerve to find out the point of the Com- 
paſs which the Sun is upon at any hour of the day ; or the Azimuth of | 
the Sun or Star, is a part of the Horizon contained betwixt the true 
Eaſt and Weſt point,and that Azimuth which pafleth by the Center of 
the ſame Star to the Horizon. | | 

The right aſcenſion of a Star is that part of the EquinoCtial that ri- 
ſeth or ſetteth with the Stax in a right Sphere: or nan oblique Sphere, 
it is that proportion of the EquinoQial, contained betwixt the begin- 
ning of Aries, and that place of the Equinottial which paſleth by the 
Meridian with the Center of the Star. . | | 

The oblique aſcenſion is a part of tne Equinoctial, contained be- 


twixt the beginning of Aries, and that part of the Equinoctial that ri- 


&th with the Center of a Star in an oblique Sphere. 

* The difference afcenſional, is the difference betwixt the right and 
oblique aſcenſion : or it is the number of degrees contained betwixt 
that pace ofthe EquinoCtial that riſeth with the Center of a Star,and 
that place of the Equinoctial that cometh unto the Meridian with the 
Center of the ſame Star. 

Almicanterahs are Circles drawn parallel unto'the Horizon, one 
over another, untilyou come unto the Zenith : theſe are Circles that 
do meaſure the eleyation of the Pole, or height of the Sun; Moon, or 
Stars dboye the Horizon, which is called the Almicanter ofthe Sun, 
Moon, or Star : the Arch of the Sun or Stars Almicanter, is a por- 
t:on of an Azimuth contained betwixt that Almicanter whi:h paſſeth 
thorow the-Center of the Star and the Horizon. 
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QUESTIONS: ASTRONOMICAL, 
performed by che plain Scale. 


| m—_ 


CHAP. V. 


The true place of the Sun being given, to find his declination. 
The Sunbeing in the heatof Taurus, hw declination is deſired. 


B* the ſeventh Demonſtration draw the line A D, then upon the 
Center A raiſe the perpendicular AB, then opening your Com- 
palles to the Radius of your Scale, place one foot inthe Center A, 
and with the other draw the Quadrant BCD, then opening your Com- 
Paſles unto the greateſt declination of the Sun, place it upon the Qya- 
drant from Dunto K, then from the point K draw the line KH paral- 
lel to DA, cutting the line AB in H, then with the diſtance A H 
draw the ſmall Quadrant GEH, and | 
in regard the Sun is in the head of B 
Taurxs, which is 30" degrees from | 

the beginning of Aries, Ict AD be : 
the Equator, and D the beginning of .C abr; —_—_— 
Aries, DC 30 degrees, or longitude x7 IT 
of the Sun, then from the point C E 
draw the line C A, cutting the Qua- T | 
drant GEHin E, then from E | 
draw the line EI parallel to AD, ÞD G A 
cutting the Quadrant BCD in I, : 

ſo ſhall the arch ID be the declination of the Sun deſired, which in 
this Demonſtration is found to be gleven degrees, and thirty one mi- 
nutes. 


Lk I ba. an 


a. OE Pn ag re 


- * pf IE Wow 76 16,7 ee 
ons 6" SSIS 


es DOSE OP ng” oo 


— F 2 I 


CHAP. VL 


The declination of the Sun, and quarter of. the Ecliptick, that. be poſſeſſeth,, 
being grven, it is deſired to find bis true place. LN 

The declination is 10. deg. 31 min. the firſt quarter that he poſſeſſeth, u be: 
rwixt the head of Aries and Cancer. 


| by the ſeventh Demonſtration, draw the Quadrant A B CD,, 

as is-taught in the former Chapter, then $:t the greateſt declina- 
tion of the Sua upon the:Chord irom D'unto KR, "which is-23.deg. and 
31min, then. from K draw-the line Kt parattel+ unto the Equator 
D A, cutting the line BA in the point H. So ſhall HA be the 
fign of the Suns greateſt declination-z ther with the diſtance A H 
draw the Quadrant GEH, thenfrom D upon ghe Quadrant DB C 
ſet the Declination of the Sun, which 1s 1 1 degrees, 31 minutes from 
D untol, then draw the line IE parallel unto A D, cutting the Qua- 
drant GE Hin E. Then from the center A by th2 point E, draw 
the line AEC, cutting the. QuaJrant BCDinC; 'So ſhall the arch 
C D be the diſtance of the. Sun from the head of Aries, which is 
here found to. be juſt 3a degrees, whick. is in the beginning of. 
Taurus. 
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CHAP. VII. 
By the elevation-of the Polt, and declination of the Sar, to þ' the ans- 
plitude of the Sun, or his diftance of riſing or ſetting from the true Eaſt 


_ Ox Weſt point. | 
T he. elevation of:the Pole 35 51 deg. 32 min. the declination of the Sx i514. 


dep, 52 min. North. 


Y the eighth Demonſtration, firſt draw the line: BD:, then 

; upon. the Center A draw the Circle BE DE; then from: A 
raile the perpendicular CAE, then is your Circle © divided. 
into fqur equal parts: tacn ſuppoſe the. elevation: of the. Pole ta» 
, be: 
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be 41 degrees,z2 Minutes,which muſt be placed upon the Ci 

D $0S then from the point F by the ——_ A draw _—_— 
repreſenting the Pole of the World, Fdbeing the North Pole, and G 
the South Pole; then ſubſtract 51 deg. 32. min. from go deg. and 
the remainder isthe height of the EquinoCtial, which is 38 eg. 23 
min. which muſt be placed upon the Circle'fromthe Horizon B unto 


K—e| 4 


JV 


the point], then from], by the Center A draw the line LAH, repre- 
ſenting the Equinodtial Circle. Then from[1 unto M fer the declina- 


tion of the Sun, being here ſuppoſed 14 deg. 52 minutesNorth, then 


from the point M draw the line, or Parallel of Declination M T N, 
arallel unto the Equator . A H,cutting the Horizon B D in T, then 
rom T raiſe the perpendicular T V, cutting the Circle BC DE in 
V, fo ſhall thediſtance CV he the true amplitude of the Sun deſired, 
which here is found to be 24 deg. 21 minutes North. 
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C H A BP. . VII. 
Hye the BE I: tithe Suns. #0 find the 24riatian of Gee 
Joins found the amplitude ofithe Sun, by the laſt Charter, | "ki 


obſerve with a Compaſs, or rather with a Semicircle,upon what 
degreeand Tr the pe riſeth or ſetteth; beginning bi odds 


the Eaſt of and. avi 6 More ndbappoling ; 
wes am 63 you Ta "__ iſt 1Pg, 0 Leng, 
by th Seinic ire] ieding doſtryument ;. and allo, 
rhe txve arplit the ings CRSPEry $4hle: 

mpalſs : But 


rence of thele two Nod, nds is xa yarlation of the Co 
when the Sun riſcth upon the ſame degree of rhe Compaſs as is found 


by the Scale,the variation , wh by # cedle pointeth directly 
unto the Poles of the World, which ; 


e 

klinenux was affirmed 
to be at the Weſtermoſt part of Licht - ga Iflands of the 
Azofes, from-whence'he. will i reckoned. Se- 


condly, when the Sun is in the Equino a Ci , Where he hathno 
amplirude, .look what diſtance the eg the Sun to riſe 
fromthe Eaſt or Welt of the Conp e is the Com- 

paſles variation from the-North gy -- ph the Sun riſe 
more to the South of the Comp a ferrectrmorers ip e North of the 
Compaſs than is ſheyed by The e, the Siren, betwixt the 
Armplitude given by the Scale, and the Amplitude given by the 
Needle, is the variation of the Compaſs from the N&#th Weſtward. 


F ourthly, If the Compaſs ſhewethjthe Sun to riſe yfore Northward, 
or ſet more Southward than is ſhewed by the $ the difference is 


the variation of the Compaſs from the North ward. Fifthly, If 
the Scale ſhew the amplitude of the Sun-rifing Southerly, and the 
Compaſs ſhew it to be Northerly, add both the _— Gs 
and FTP ſhew you the variation Weſterly... 
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CHAP. Is. 

The place ofthe Smy Spin f piven, "ro" fink bis \Neblination, "by 's whole 
The Sis place is the tenth degyer f Taurus,” 1 I. 
| eighth Demonſtration, firt drawthe Circke: 
ond tor 

Wchal:then draw | 


aneafter from K to O draw the Ecliptick line KAO. And when 
you have thus laid down the Sphere,ſuppoſe the Sun. to be inthe tenth 
degree of Taxrus, at which time his declination.is deſire. And in re- 
gard ghe Sun is more near unto the Tropical point Carcer than unto 
Capricorn, firſt find how many degrees.he isfromche Tropick of Car- 


C8r 5. 


Tit Satravidlaſs .- 
cer,and you ſhall find hjm to be 50 ma tne IK ; therefore take with your 


,AndaÞpy it from GEN 
point Caxcer at K unto V yyon onefidez-and So Pon the other tide ; 
then draiyv the line V P, cutting the Eeliptick KO, in the point R, 
 theu from-R draw the lineM RN parallelan;othe-Equinodtial LAH, 

and cutting the Quadrant BC in the point M.So ſhallthe. arch M1 be 
the declination of the. Sun deſired: "which. VP Aras —_ yr 
Scale, gives: 14deg: and 2 mia eh of ay 
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The elevation of the Pole, and <ekinartis: of ue SY prac to bf his 
height in the vertical Circle. 
The Pole is elevated 51 degrees, 32 minutes, the declination of the Sun 


' 14 degrees 52 mnntes North, in the Vertical Circle i 
found as followerh. | => & 


» 
Irſt, according tothe forme: 

then theta BAD, anda WS Lline CAE, then 
the Axis of the World F G, , HR JAH; this be- 
' Ing done, place the declination. of the on 14 depyces 52 winutes, 
upon the Circle froml unto M, and alſo fromHunto N, then draw 
theline MN, cutting the line C AE ins, Hen from S'draw the line 
SW parallel untothe Horizon BAD, Entti 
BCDE in W : ſo ſhall the diſtance 


he Meridian Circle 

es of the San in 

the vertical Circle forthe time —— this propoſition 
is found to be 19 degrees and 8\minutes. NS 3 


te Circle BCDE, 


Ds 
- 


Pd 
n:Yy .3A9 50) 20, way oils 
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The elevationuf the Pole, avidthe amplitude of the Sun being giver, to find 


; the. declination. Cho 33:4 '; $54 | deve. > __ | 
> The elevation of the Pole 'is'511 degrees 32: minittes, "tht' Sts amplitude 1s 
24 degrees 21 minutes, the declination is fonnd «s follneth, 


Fs As in the eighthdemonſtration, upon tle Center A, draw 
the Circle B CD E, *hen draw. the Line BA D, repreſent- 
ing the Horizon : —_—__ the Circle Into two equal parts 
nd ; RES ae he Beam I I nt Oak | 
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then” draw the Line CAE, perpendicular to BAD, repre- 
ſenting the Eaſt and Weſt points ef the Compaſs, then placing the 
elevation of the Pole 51 degrees and 32 minutes, from D unto F, 
from F by the Center A draw the line FAG, which let be the Pole 
e Axle-tzce of the Wo 3, then from Bunto I, and from D-unto "4 


. 
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ſet. the: Complement of the Poles. elevation: - which ſhall repreſent 
the EquingCual,.inregard it maketh Tight angles: with the: Pole of 
the, world in thecenter A.' Then from C unto V place the.ampli- 
tude of the Sun; which is 24 degrees and 21 minutes :. then from V 
let fall the perpendicular V T,-cutting-the Horizon BAD, in- the 
point T, then from the point T draw the line M T N parallel unto 
the Equinoctial IAH, and cutting the Circle BCDE in the 
points M and N , fo ſhall the diſtance Il M or H N be 
the declination of the Sun, which was deſired : which being appli- 
ed unro your Scale, gives you fourteen degrees and fifty two mi- 


nutes. X 


CHAP. XII. 

The elevation of the Pole, the declination of the Sun, and hour of the day 
being grven, to find the Almicanter. ]. . 

The elevation of the Pole ts thirty degrees, the declination of the Sun is twen- 
ty degrees North, the hour us nine in the morning, at whichgame the Al- 
micanter is fond as felloweth. | | 


Y. the ninth Demonſtration , firſt upon the: Center A draw 
the Circle BCDE, then draw the-line BD for the Ho- 
rizon, then place your Poles cleyation, which is thirty degrees, 
' upon the Circle from D unto-R, then from R by the center A. 
draw the line R A S, repreſenting the Axis of the World * 
then from B unto F place the Complement of the Poles elevation , 
which is 60 degrees, and from the point F, by the Center A, draw 
the lineF AH, repreſenting the Equinoctial-line, and ther: ſet the 
declination of the Sun from F unto- L, and from,L draw the line 
LPO parallel unto. the Equator F A H, cutting the Axis of the 
World in the point P, then ſet one. foot of your Compaſſes. its the 
point P, and extend the other either unto L orunto ©,. and-with the 
ſame diſtance of your Compaſſes, upon the center P draw the Circle 
LNOQ, which is called the hour Circle : ſo ſhall E.be the point. of 
twelvea clock at noon, N the place of fix a Clock. afternoog, O the” 
place of twelve a clock or midnight, and Q the place of 1ix.a clock - 
. | EL 
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| In the morning : Every one of the four quarters truſt he divided into 
ſix equal parts or hours, making the whole Glrele to- contain twenty 
four parts, repreſenting the 24 hours of the day and night; then in 
a_— the hour of the day was nine of the clock, which is three hours 
befofe noon, take three of thoſe twenty four hours, and place them 


vpon the Circle LN OQ from the Meridian point L unto K, the 
nine a clock point in the morning, and unto M the pot of three.of 
the clock afternoog, then draw the line MK, cutting the parallel of 
the Sun LO ia the point I, then from I draw the line I G parallel anto 
the Horizon BAD. which ſhall' cut the Meridian Circke BCDE in 
the point G, ſoſhall the diſtance of G and B, bethe Almicanter of the 
Sun, which was defired ; which in this demonſtration is found to be 


. forty eight degrees and eighteen minutes. 
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CHAP. Xl 


The elevationof the Pole, the Memicanter, . pu? declination of the Sun being 
geveny40 find the hour of the day. oy 


The elevation of the Pole is thirty-degrees the declination of the Sun 15 twen- © 
ty degrees,the Almicanter of the Sun 3s forty eight degrezs, and cighteen 
minutes, the hour of the day ss found as followeth. 


Irſt, as in the niath demonſtration, upon the Center A draw the 
— Circle BEDE, thendraw the Diameter BD, repreſenting the 
Horizon, then from D.unto R ſet 30 degrees, the elevation of the 
| Pofe, then framR unto the point A draw the line R A S,repreſenting 
the Pole of the World,then draw the line F AH, crofling the Pole in 
A, at rizht Angles cutting the Meridian Circle in F, then from F ſet 
twenty degrees, the declination of the Sun unto L, and theri from the 
point L, draw the line EPO, repreſenting the parallel of the Sun, 
and cutting the Pole of the World inP, then placing one foot of your . 
Cornpaſes in P, extend the other unto L, with whichdiſtance of your: 
Compaſſes draw the hour Circle LNO/'Q, then; from. the Horizo, 
at B, place the Suns Almicanter ( which is forty'cight degrees, and: 
eighteen minutes) upon. the Quadrant RG L, fromB umo G, then 
. from thepoint G draw theline G1 parallel uato the Horizon B AD, 
cutting theline LO inI,. then from the point 1 draw'the line KLM 
arallel to the Pole of the World QA N,cutting-the Circle LNQ in 
Ks, then tet L N' de divided into ſix haurs, whereof LM arc three > 
yhereupon I conclude,that ir js vhreg hours/from oor, that.is,at.nine 
ofthe clack.in the morning, or three. in the afternoon. : 
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CHAP. XVI. 


The Latitude of the place, the Decliniationof the Sun, hd che Altirude of 
the Sun being given, to find the hour of the day ; By a new way, differ- 


ing from that inthe former Chapter. 


| TO deg. "min. - 
The Suns declination is a8 18 


60 
-The Latitude of the place is 39 oopits Compl. xg 7} 


The Suns Altitude is - - OO 


difference 10 


The Complement of any arch leſs than 90 degrees, is fo much as the 
arch wantsof 90 degrees: as the Complement, of 20 degrees is 70 at- 


degrees, GC. 


- 


I 


drawK L parallel to EF or BD. 


This done, take with your Compaſles the diſtance from F to 
H, and ſetting one foot in A, with the other deſcribe the arch MP, 


likewiſe take the diſtance from F to L,, and ſetting one foot __ O 
t 


deg. m. 


70 


o0 


- Sum 430 


| FE rſt find the ſum and difference of the Complement of the Suns 

*: declination, and the Complement of the Latitude, as. above is 
done, - where the ſum is 130degrees, and the difference 10 degrees. 
Fhen your Compaſſes being opened. to the Radius of your line of 
Chords, deſcribe the Semicircle ABC, and diyide it into two 
Quadrants by. the perpendicular 'BD, .then out: of your. line of 
Chords take 4.8'deg. 18min: the Suns Altitude, and fer it from B 
toE,” anddraw EF paralletto BD : Then from your line of Chords 
take 13odeg. the ſum, and ſet it from Ato G, ( or its Complement 
tO 18>deg, which is 5o deg. from Cto G) and draw the line G Hal- 
ſo parallel to BD. Again, out of your line of Chords take 10deg. 
(which is the difference) and ſer that diſtance from A to K, and 
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with the other deſcribe the arch N Q.- Laſtly, Draw the ſtraight line 
.PQ, which,only touchinF the two former arches will, cut the line A'C 
in O, upon the point O therefore erect the perpendiculir O R, cut- 
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ting the Semicircle in R,*1d will CR' being meaſured upon your4ine 
of Chogds, give.you the degrees ofthe Sun from the South parx, of the 
Meridian, which here you will find to be 4.5 degrees Wwhichmak 
' 3 hours, allowing 15 degrees for anhour, for 15 degrees make one 
hour, and one degree makes 4 minutes of an hour, fo that it is either 


'9 of the clorkin pg mornings 05 HEfe in rhe afternoon, co 
VIIG atallt ; GLIDUTL ann pt 3; | x afys WY FEI FDC £4. 
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The Almicantey. or height of the Sun being. given, to find the length of 
> ie rig Bars, oo Mr 
*Tbe, Almicauter 35 45 agrees 


4 
(£3 £108 
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£ Ccording unto the tenth Diagram, draw the line A F, anfl 
'A upon the Center A, raiſe the perpendicular A C,: then upon 
. the Center A dep, Hy: QAarAN CDF}, then ſuppoſe.,the 
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height of your Gnomox, or ſubſtance yieldipg ſhadow be the line A B, 
which is to be divided into 12 equal parts, which Gromon I have here 
made juſt 12 degrees of ' the equal” © 5 ot 

leagues of the Scale, then from B to E 
the top of the Gromon draw the line 

BE parallel unto AF, then ſet the 
Almicanter which is forty five degr. 
from F unto D, and from the point 

D draw the line DA, cutting the line G 
BE in the point G, fo ſhall BG be B| 
the length of the right ſhadow deſi- 
red , which here is found to be 12 A 
parts, which is but juſt the le of 
your Gnomon, 3 and Þ of a twelfth over : Note that the right ſha- 
dow is the ſhadow of any poſt, ſtutf, or ſteeple, that ſtandeth atright 
angles with the Horizon, the one end thereof reſpeQing the Zenith 
of the place, and the other the Nadir. 


wel GBA AYE nyn jc >. 
The Almicanter, or beight of the St ling given," to fan the lengob of 
the contrary ſhadow. | 

The Almicanter given is 7Q degrees. A 


Y the verſe or contrary ſhadow, is-underftood the length ofany 
ſhadow that is made by a ſtaff or- Gzomon ſtanding againſt any 
4% emp Wall;in fucha manner ma it may lye parallel unto the 

orizon, the length of the contrary dotthx increaſe as the Sun 
Tiſeth in height ; whereas contrariwiſe,the right ſhadow doth increaſe 
in length,as.the Sun doth decreaſe in height: the way to find the verſe 
ſhadow is as follaweth. Firſt, draw your Quadrant as istaughtitn the. 
laſt Chapter, wherein let AB be the length of the Gnomor; likewiſe 
Fom B, draw. the line BE clunto AF, as before; then ſet your 
Almicanter from. C upon the Quadrant which js given to be feventy 
degrees,and it will extend from Cunto then from the point Hdraw 
'the-linc HA, cutting the ling B E. inthe point K, fo ſhall KBbethe 
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and}:from D uato F, ſet the —_ of the Pole , which is 
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length of the contrary ſhadow, which here is found to be thirty four 
degrees and eight minutes , or twice ſo long as your Gremor, and 
22 about & part of a twelith more. 
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CHAP. XVIL 


The Latitnde of the place, the Almicanter, and Declination of the Sun be- 
ing given, to find the Azimieh. tf | 
The Latitude of the place is fey one ap thirty minutes, the declina- 
tion of the Suntwenty degrees North, the Almicanter thirty eight degrees 
thirty minutes, the true Argh of the Sun is deſired. | 


þ 4&# 


Mc F4 Y ——_— 


jE 


w— : 


rſt, as in the eleventh Demonſtration upon the Center A, 
draw' the Circle BCDE, then draw the Diameter BAD, 
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one and fifty degrees, and thirty minutes, whoſe coniplement is cight 
and thirty degrees andthirty mms, winch nbiſt be placed from B- 
unto H, then from H draw the lmeFHA]; repreferititg the -Egnino-" 
tial line , and fiomF draw the lineF A G, reſpreſentirg thePole of 
the World, then from H unto P, and from | unto Q, ſet the Decli- 
nation of the Sun, which-is twenty- degrees, and by thele two points 
draw the line PQ ,, for the parallel of the Suns declination ; rhen 
tpon'the Cirtle*from B unto 'H ſr the'Saris Alrtcanter, thirty ei ght 
degreesand thirty minutes; then from Hdraw'the line H R 'paral- 
te} unto the Horizon ctifting;the-Suns parallel POQ in'©O, then dravy 
the line T.V AE perpendicular unto the line BA Din the Center A, 
and cutting the hne HV'Rin V;; then ſetring one-foat of your Com: 
paſſes in the point V, extend the other.unto R, and with the ſame di- 
ſtance draw the Semicircle H LR,.then draw the Concentrick Circle 
upon the Radius of the, Scale M jT'N, andwhere the line POQ , 
and the line M ON dv meet mthepomt ©, raiſe the perpendicular 
OL, cutting the Semicirete H L Rin L, then lay the Scale from the 
Center A to the point L, and draw. the Jine L K, cutting the Semi- 
circle M T NinK, ſoſhall M K bethe-true diſtance of the Sun from 
the Eaſt or _ point Soanithward,jor the Suns tru& Azynuth, which is 
here found to be ſeventy two edgpgrees and forty minutes from the 
South part of the Meridian.” ** 2 AY 
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CHAP. XVIII. 


The Latitude of the place, the D-lin-tion of the Sun, and the Altitule of 
the Sun beins given, to find the Aunuth : By anew way, difer- 
in from tat in the former Chap:er, ? IT 


(19 © 


vu OF EIN 22 d2g. inin.- S | deg.i m, 
The Suns declination is 20. OO d* 3 30 
The Latitude of the place is 51 - jogin Compl. 

The Suns Altitude is , 12: 6 0-1 CO 
| | y Sum 146: 


FT T Aving fonnd the fum andthe difference of the Complement of 
H the Suns altitude and Complement of the latitude as above 1s 
expreſſed, where you find the ſum of them to be 116. deg. 30 min. 
| and their difference 39g deg. 30 min. 

: Theſe things being premiſed, with your Compaſſes being opened 
-to 60 deg. of your line of Chords, deſcribe the Semicircle A D GC, and 


CEE II TT 


. upon the Center B erect the perpendicular BD, then firſt out of 
your line of Chords take 29 deg. the. declination , and ſet that- 
a. Pn: ac diſtance 


O 
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diſtancefromDtoE, (if the Sun have South declination ( as in this 
Example it hath ) or from D to O, if the Sun have North declination) 
and draw the line EF parallel to DB. 

Secondly, Take 1 16 deg.zo m.the ſum out of your line of Chords ; 
and ſer it from C to G, anddraw the line GK parallel to DB. 

Thirdly, Take 39deg. zo min. the difference, out of your line of 
_—_ and ſet it from CtoH, and draw the line H L parallel alſo 
to BD. | 

Fourthly, Take in your Compaſſes the diſtance from Fto K, and 
ſetting one foot in A, with the other deſcribe the arch. 

Fifthly, Take the diſtance from F to L, and ſetting one foot inC, 
with the other deſcribe the arch R, 

Sixthly, Lay a Ruler that it may only touch theſe two arches, S and 
R, and by it draw a line as SR, cutting the line A C in N. 

Laſtly, upon the point N, erect the perpendicular N M, then the 
diſtance A M meaſured upon your line of Chords, is the Azimuth 
from the South part of the Meridian, which in this example will be 
found to be 34 deg, M C the Azimuth from the North 146 deg. and 
M D the Azimuth from the Eaſt or Welt 56 deg. 


© We IE EO IO SO Os yY — — — hear nemo 
 mo——— 


CHAP. XIX. 


The place of the Sun being given, to find the right aſcenſun. 
Suppoſe the Sun be in the twentieth degree of Taurus, hrs right aſcenſion 3s 
; as follaweth. 


Irſt, as/n the 12 demonſtration;draw the line B AF for the Pole 

of the World; then upon the Center A draw the Circle BCDE, 
then from the Center A raiſe the perpendicutar CA E for the Equator, 
then place your greateft dechnarion-fromCuntoQ , and from Eunto 
P., then draw the line Q AP, which deth reprefent the Ecliptick line, 
then in regard the Sun is in the twentieth degree df T ans, which is 
forty degrees from the head of Career, which forty degr. place from 
_ Land unto K, then draw the lineK L, cutting the Ecliptick 
in 1; then from the point I draw the line HI parallel unto CAE cut- 
ting the Pole of the World in O,thenfet one foot of your Gompalies 
0 


AA. Py hc. BAM. 
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1 v5 
5n O, and extend the other unto G, with \which diſtance draw the Se- 


icircte H D G, then opening your Com © the Radius of the 
Scale, and upoa the Center O likewiſe draw the Circle HNF G.then 


draw the line IM parallel unto AOD , cutting the Semicirle 
HMDG in MM, then lay your Scale frem the Center O unto the 
p_ M, anddraw. the line NM, cutting the Concentrick Circle in N. 

ſhall the diſtance NF, be theright aſcenſion, which is here found: 
to be two and forty degrees, feven-and twenty minutes. 
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The dlevatien of the Pole, and declination of the Sun given, to find the 
difference of the aſcenſons. 
The Poles elevation is 51 cegrees » 32 minutes, tle declination of the 


Sun 15 2.1 degrees. 


Irſt, as in the thirteenth PEE, arbe lineBA K;re. 
preſenting the Horizon, then vpon the Center Adraw the Circle 


BCDEF, 


then from K unto D ſet the clevation\of the Pole, 


which is 51 degrees and thirty two minutes: then from the point D, 
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by the!. Center 24 draw the line D AF, ecthaiting the Pole of the 


3 


Oh 


2WI < 4 [ of 


,.then from B uno C ſet the Complement of rhe Poles eleva- 
is thirty eight degrees, and 28 minutes : then from Cby 


the Center A acaw the lineC A E, repreſenting the EquinoCtial line ; 


then 
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then from CuntoG, and likewiſe fromE unto H, for thedeclination 
of the Sun, which is 21 degrees,then from Gunto H draw the parallel 
of the Suns declination, cutting the Pole of the World in L, and the 
Horizon in I, then ſct-one foor of your Compalks in the point L, 
and extend the other unto.G, then with that diſtance of. your Com- 
paſſes draw the Semicircle GM NH, then opening your Compaſſes 
unto the Radius of your Scale, upon the ſame Center draw the Con- 
centrick Circle GX OH, then from 1, where the declination of the 
Sun doth cut the. Horizon, draw the ling LN parallel unto the Pole of 
the World AM, cutting the Circle GM Hin N, then lay your Ru- 
ter from the-point.Lunto thopolnt N,. and ſo draw thelineN O, cut- 
ting the Concentrick Circle. GGX OH 11.O, ſo ſhall the diſtance of O 
and X be the difference of the aſcenſions, which is here found to be 
eight and twenty degrees, and four and fifty minutes. 


A. "ro ——— my a —_— 
2 if Y 


os 4 —_— —_ F4 
— —— 
hn — 


The right - aſcenſion of the Sun or. of 4 Star being given, together with 
. the A of their aſcenſion, to find the, obline aſernfin or deſcen- 


The Sun u 11 the; oof degree of Sagittarius, by right eſcenſion is 242 de- 
grees, or 16 hours 8 minutes, the difference of aſcenſion is 1 hour 53 nis- 
utes or 2.8 degrees, 28 minutes, 4 oblique aſcenſion or deſcenſion is re- 


quired. | bh, 


Tx right aſcenſion of any point of the Heavens being known, 
| the difference of the aſcenſion is cither to be added theremito, 
or elſe to be ſubſtratted from it, according as the Star is ſuate in 
the Northezn or Southern Signs: As for example, if the Sutbe 
in any of theſe ſix ſigns, Aries, Taurus, Gemims, Cancer, Leo Or 
* Virgo, then the difference of the aſcenſions is to be ſubſtrafted from 
the right aſcenſion, and the remainer is the oblique aſcenſion. Sup- 
poſe therefore the Sun tobe inthe fourth degree of Gemini, where 
the right aſcenſion is found to be-four hours,'' and 8 tminntes, or 62 
degrees, and the difference of aſcenſion where the Pole js elevated 5 1 
. degrees, is found to be one hour 53 minutes, otherwiſe 28 degrees 50 

| # I minites, 
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minutes, which being taken fromthe right aſcenſion; teaves two hours 
and 16 minutes, or 33 degtees 1d 42 minutes, which i is the oblique 
aſcenſion of the Sun in the fourth degree of Gem. "Bur if the Syri 
e upon' the South fide of the' uiftottial,” ether i Libr, ' $cb7p10,, Sx 
£Rtarins, Capricornus, Ag i lids, 'Ir PiſcB" 2 theithe” Hfference of 
Nl berhe 10N 1s tobe addetunts the Tight aſcenſion. andthe: Products 


be the obfade aſcenſioh,. Suppoſehe'fo th degree of Sagire arius 
K given, for which ſign atid, degree. 14 be oblique a lion of the'Sun1s 
deſired, hisgighraf afce} ſons : od h 2depreth, or 16 
Fours $ nin. t the @ 0; af Mori 6 "os ohr” '$3211in: of 
29 {ares I Fane; 1 UCgUu unty"the right, aſcenfic on , 
makes;18 "houts hte ant Lok es 270/defree&/and 18 /mi- 


nutes, which is the oMie RY pe: =l Sofi when he is ih the fourth 
degree of Sagittarius. f you world find the vblique defeeniſion, 
you muſt ad hediErence of the aſcenſions unto the right aſcenſion, 
when the Sun 1s 1n theſe Ug0Ss, Aries, T aurus, Gomin, Cancer, Leo, 
Virgo: and contrariw1 Rent ES isAn the other fix Signs, you 
mnjt ſubitract.. the difference from the right aſcenſion, and you ſhall 
haye the oblique d&&fention of re Sun of k. -þ Star, whoſ right aſcen- 
fon and difference of afcenfidn —_— "_ eto _ 
that this ma 16 Pp ky lg n dot e no er tan you arewpon 
the North ſide of t] IE "Forite'S eh Pole Be'dlevated, 
the works. eh | _ BIN a the Sts many of the N&tthern 
Signs, © the Uifferchce'6f PS A: fjohs is £6 be atded unto! the Tight 
enki ion, to ſind the oblique —_— LOW feSunor dAacted 
to,find the ghlique deſcenlion. . Likewiſe.if the Sun or Star be. in the 
Southern IE. Mes diffet rehee ha ſceh fis fubſtrg ed: is the 
. right EE 1d the Ry "He or ER find, 
- tique Fan | 
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53\1{li 21 14d 7 
Ith the Radius of your line 90 ah — Sz, UPON £3 CM 
ter, deſcribe the Circle ABCD, and croſs it with the 
Diameters A B and CD. This done, out of the line of 
Chords take the Complement of the Latitude of your 


Place (which we here ſuppoſe an be N59 con Latitude is 51 feg. 
. 


is 
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30. min. and its complement 33 deg. 30 min.) which ſer from B to G, 
from GS to N, and from Dto M; then lay a Ruler from'A to G, and 
it will cutthe line CDinH, andfromA toN it will cut CD in ©, 
and from A to M it will cut the ſame line in F. | | 
This done,upon O (as a center) place one foot of your Compaſles, 
and extend the orher foot to F,and with this diftance deſcribe an arch 
ofa circle, which (if the reſt of your work be true) will fall juſt in the 
points A and B, and fo conſtitute the arch AF B repreſenting the 
Equinoctial Circle, and fo we'ſhall hereafter call ir. 
Having drawn the Equinotial AFB, divide the Semicircle ADB 
mto 12 equal parts inthe points 3k 3k , &c. Then laying a Ruler 
tothe center E, and-every one of thete marks > 2k *, &c. it will 
-+— - +" circle into twelve unequal parts in the points 
@S © " | TER 7 
Again,Lay a Ruler to H,and every of theſe unequal parts ® @ @® @ 
&c. 1t will cut the Semicircle-AD B inthe poiats 7, 8, 9, 10, 11, 12, 
1,2,3,4,5A0d 6. 
- Laſtly, If youlay a Ryler onthe center E, and from thence draw 
right lines to the ſeveral points 7, 8, 5, 10, &c, they ſhall be 12 of 
thetrne hour-lines belonging to arr Horizontal Dial for the Latitude 
of 5 1 degrees, 30.minutes. ©. . -- 
_ - Butforthe hours before 6 in the morning andaſfter 6 at night, do 
* thus ; draw the. haur-lines of 4 and 5 in the evening quite through the 
center E, and they ſhall be the hours of 4 and 5 in the morning ; alſo 
-and 8 in the rporoing drawn through the center, ſhall give the hours 
of and 8 at night, as in the figure. n 
for the Stile or Cock of your Dial, you mult take out of your 
line of Chords the degrees of your Latit. v:z. 5 1 degrees,zo minutes, 
and ſet it from D untoS, aid draw the line DS, ſo ſhall the triangle 
DES be tbe juſt pattern for the Cock of your Dial, which being 
made of Braſs, ar the like, and ſet exaCtly upright upon the hour-line 
ef 42, your Dial is wholly finiſhed. 1 
"$274. 
1 ot 
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An Ho izZontal Dial for the Latitude of 5 1 deg- 39 minutes. 


CHA FE Is \Þc7 
Concerning drrett South Dials. ; 


Direct South Dial is no other than. an Horizontal (Dial, the 
making whereof is before deſcribed, the diffetence conifing 
only in the numbring of the hours ; and'in the placing; of it,. the one 
being to be fixed on a Poſt, or the like, and the atherto be fixed to a 
Wall which exactly beholds the South, I ſay here is no other diffe- 
rence : For, | Fs 
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in the morning, all which timethe Sunis-underthe: - Fay 


- give you the true hour of the day. 
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CHAP. IV. 
How to draw the hoxr-lines on'a direft Eaft or Weſt Plains 


" A Dire@ aft or Weſt Plain,isfuth'a Plat as directly Jierh Pen 
A. o the Faſt or Weſt points of thieheavens; as the Nortifand 
South Pine ds to'the North and Sonth'points: To make ſticha Dial; 
Upon thePlain CBDM (in ſome convement places thereof towards 
the lower part ) aſſume the poirit B, then with the Radius of your 
line of Chords upon B as a Center, deſcribe the obſcure arch AF =_ 
: rom 
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from your Chord take the Complement of the latitude of your place, 
35 degrees, 30 minytes, -and ſet ir from A toF, then from B through 

draw ,the lin BE, repreſenting the Equinoctial' Circle, 'which 1n 
theſe plains, (asalſoina Polar Dial) becomes a 'ſtrei ght line. -Inthis 
line E Baſpme two points, one towards one end, and the other to- 
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wards the other end f the' ſame line, asFhe points GandN; one for 


the hour of VI, asN; the other for the hour of X1,”as G © tHfoubh 


theſe two points N and G, draw two right lines quite through your 
Plain,perpendicular to the EquinoCtial line BE as in the figure, which | 
two lines ſhall repreſent eleven and fix of the Clock, 


This. 
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This done, upon the point G, with the Radius of your Chord de. 
ſcribe an occult arch of a circle HI, and ſet thereon 15 degrees from 
Hto 1, then from G through Idraw theline GK, cuttingNMinK; 
on K,as a center, with the Radius of your Chord deſcribe the quadrant 
KST, which divide into 6 equal parts in the points @ 8 @ @. 
through which points and K,draw the lines K.@K ®, &c. cutting the 
Equinoctial EB in X  -  &c, Through theſe points 3  &c. 
draw right lines quite through your plain perpendicular to the equi- 
noCtial, which will be parallel to your lines of VI and XI, and will be 
the true hours of VII, VIII, IXand X; then the like diſtances of VII 
and V1II ſet above VI on the other ſide, and drawn parallel thereto, 
ſhall be the true hours of IV and V ;, and thus have you ail the hours 
of an Eaſt Dial truly drawn, which is from four in the Morning till 
clevenat Noon; and is the ſame with a Weſt Dial only naming the 
hours contrary : for in the Eaſt Dial 4, 5, 6, 7, 8, 9, 10, 11 in the 
Morning, are in the Weſt Dial 8, 7, 6, 5, 4, 3,2, 1 in the Eyen- 
ing. | jp 
he Stile of either of theſe Dials is a thin plate of Braſs made di- 
reftly of the breadth of the diſtance between the hours of VI and 
IX, and muſt beplaced direAtly perpendicular upon the line of VI, 
and ſo is your Dial finiſhed. 
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CHAP. V. 


Of upright declining Plains. 


Rex we come to draw the Hour lines upon a declining Plain, 
two things are firſt to be diſcovered, viz. 

Firſt, The height of the Pole above the Flain, which is the height of 
the Cock or Stile. 

Secondly, The defleition or diſtance of the ſubſtile from the Neridi- 
an or line of twelve of the Clock. | 
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1. To find the beight of the Pole above 4 declining Plain- 


With the radius of your line of Chords, upon A, as a centcxy,;gde- 
ſcribe the Quadrant A BC, then your latitude being 5 1 deg; 30 min. 
take it out of your line of Chords, and {et it from Bro E ; and'draw- 
the line ED parallel to A B, cutting the line A Cin D, then with the 
diſtagceD E onthe center A, deſcribe the Quadranz GHR. Then 
ſuppoſing your Plain to decline 30 deg. fet 30 deg. from B to F, 1n. . 

'the Quadrant BE C, and draw the line F A'cuttipg the Quadrant 
GHRin H, through which point H, draw the line $ H N parallel to 
C A, and cutting the Quadrant BE C iaN, fo ſhall thearch CN be 
the height of the Pole above the Plaip, aud in this Example contains 


| 32 deg. 37 min. __s 
| 2. To find the deflexion , or the diſtance of the Subſtile from- 


Out of this figure take the diftance 
HS, and ſet it- in the line D E, fom 
D toK; through which point KR, draw 
f the line AKL , cutting the Quadrant -. 
BCinL; fo ſhall the arch CL be the 
diſtance of the Subſtile from the Meridi- þ 
an: and in this Example will be found to B 
be,21 degrees 42 minutes. h oats 
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CHAP. VI | os 
How to draw the Hour-jnes _ ff wpright Plain dedlining from the Aers- 


dian towards the Eaft or WeſF. 
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E will here take for Exam I: a South ere&t Plain, dc linj 
Eaſtward zo deg. od = | ”— NO 


| Having 
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Having (by the fifth Chapter of this Book) found the Deflexion of 


fuch a Planyero be 2z1 deg.'42-min. and. the height of the Stile ( by 


the ſame Chapter ) to be 32 deg.z7 min. we may proceed todraw the- 
Dial 12 manner following. 4 | | 
With the Radius of your line of Chords, on the Center C, deſcribe: 
the CircleXNSW, and in it draw SN through the center C,. for- 
the Meridian , or line of 12. Then the deflexion being found to be 
21 deg. 42 min. ſet that from-N toE, and draw the line E C through: 
the center to G ; this line repreſenteth-the Subſtdar line of your Dial, 
upon whkch line the Stile or Cock- muſt ſtand. Alſo out from your 
Ime ef Chords take 32 deg. 37 min.the height of the Stile; and ſet that 
diſtance from Eto H,and draw the line CH for the Stile of your Dial; 
fo ſhall the Triangle E CH be the -trne pattern for the Cock of 
your Dual. BOL (gee. 
The Subſtilar line E G being drawn, draw the line X W through. 
the center 'C;, and-perpendicular to'E'G; © Fhis done; (take the di- 
ſtance EH, ( which is equal to the Stiles height ) and ſet that di- 
ſtance from A to-B, and trom W to D. Likewiſe take the diſtance 
from W toB,.and ſet it from''B:to I. Theſe-three points I B, and 
D, being found inthe Circuiwference of the Circle X N S-W, lay a 
ruler from X to [;and it willciitthe' ſubſtilar lite'E'Cbeing extefided 
inthe point G, which-is OR Equinodtial Zircle 
muſt be deſcribed. MAgain;'a Ruler-laid fro X to B, will eut the 
ſubftilar line mn F 5 and a Ruler laid from X'te-D, will cut the ſubſti- 
tar in.0. Now if you ſet @hb: foot of your, Compaſſes in'G; and 
ext&rtrheorhetto Kor W, you may deſcribethe EquinoCtial-Gircle 
XK O W, which (if you have not erred in your former Work ) will, 
paſs exaly through the point O in the ſubſtilar- line before found: 
In the next place, if you lay a Ruler from FtoN, it will cut the 
EquineCtial Circle inP; and a Ruler laid from C to P,, will cut the 
Dial Circk inV. p | . as R p , 
Theſe things bejng perfo-med, the next thing is. to draw the, ho 
-Iines , WARE T6 Pay MAR RT RO he ln ti | 
retions. . £41234 NG hs DMETNETTYLOLE RES 
Firſt , From the point Y laſt. found, begin to. divide 'your hour 
[Circle into 2.4 eqral parts ( ot only vile half of it into 12 Agr s) 
which you may do by taking 15 deg. out of your line of Chords, _ 
KYTOT . t 
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: 
ſet that diſtance on both fades of V at the marks 5k 5 cc. fo ma- 
-ny times as the Plain is capable of hours. | | 
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This done, If you lay a Ruler on the Center C,and every of thefe 
points x  X > &c. you ſhall divide the equinoCtial Circle into/12 
unequal parts in the points @ @ @ G &c. Now a Ruler laid from 
F to every of theſe unequal points ® @ @® @ cc. will dividethe hour- 
circle into twelve other unequal parts,” marked with 4. 5.6. 7.8. g. 
IO. 11. 12. 1. on the one ſide of V. and with 2. 2. on the other 


ſide of V. | 
K 2 Laſtly 
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Laſtly, ARuſer laid from C to the ſeveral points, 4-5. 6.9: B. 9, 
IO. 11. 12. 1. 2. 3; and lines drawn by the fide thereof, they ſhall be 
the true hour lines belonging to ſuch a declining Plain of 30 deg. in 
the Latitudeof 5 1 eg. 30 min. | But if you deſire more hours than 
12, the EquinoCtial may be divided into more unequal parts, being 
continued beyond X and W, and if you will, quite round the whole 
Circle , but that is needleſs, without you would make 4 Dials in the 
making of one, as you may eaſily do. For, 

The hours that are on the Welt ſide of the Meridian of a South-eaſt 
Dial, being drawn through the Center, wilt make a North-weſt Dial 
of the ſame declination. And the tours on the Eaſt ſide of the Meri- 
dian of a South-weſt Dial, being drawn through the Center, will prc- 
duce a North-eaſt Dial of the ſame declination. And again, thereal 
hour knes of a South-eaſt Dial being drawn on the other ſide of the 
paper, and the hours named by their-Complements to 12, that is, 10 
for 2, 9 for 3, 8 for 4, c. will make aSouth-weſt Dial of the ſame 
declination. | 


CHAP. VII. 
tow to place an upright Dial truly. 


LL upright Dials, in-what-latitude ſoever, have the Meridian: 
perpendiculaf to the Horizon ; wherefore to ſet your Dial ex-- 

act, hang a line with a Plummiet at the end therepf, and with. a nail 
fixediin the line /of 12 towards the top thereof, tahang the Plummet. 
upon, apply the Dialto theplace where it is-to be fixed, ſo that the 
line and Pluramet may hang juſt down upon the line of 12, neither 
anclining on one ſide or the other 3 the Dial thus fixed, if the declina- 
tion were truly taken, and the Dial rightly made by the former dire- 


Y 


' Etions, fall at All times ( the Sun ſhining upon it give you the-trne 
hour of. the day. þy 


CHAP. 
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CHAP. VIII. 
-. How to snſert the half and quarters of hours in all Dials. 


FS halfs and quarters of hours are drawn in all Plains by the ſame 
ÞK rules, and the like reaſqn, that the hours are inſerted. There- 
fore take notice that if you would inſert the half hours into any Dial, 
you muſt divide your Equinodtial Circle into 24 equal parts inſtead 
of 12, and if you would inſert the quarters, then you muſt divide it 
into 4.8 parts, and then proceed in. all reſpets as you did for the 
whole hours. 


CHAP. IX. 
How to find the Declination of any upright Wall. 


He declination of a Plainis an arch of the Horizon comprehend- 

, £d between the Poleof the Plains Horizontal line, and the Me- 
ridian of the place. | 

To find this declination, two obſeryations muſt be made, the Sun 


Thining, and both at one inſtant.of time (as nearas may be.) The firſt 


is the Horwontal diſtance of the. Sun from the Pole of the Plain. The. 
{econd is the Suns Altitude. 

Firſt, To find the Horizontal diſtance. Apply the ſide of a Quadrant. 
to your Plain, holding it (as near as may be) horizontal, that is to ſay, 
level ; then holding upa thred and plummet, which muſt hang at full . 
liberty, ſo that the ſhadow of the thred may paſs dire&ly through the - 
center of the Quadrant, then diligently note through the degree of the - 
Quadrant-the ſhadow. paſſed, and count thoſe degrees from the lige of. 
your Quadrant which is perpendicular to the Plain, for thoſe degrees - 
are the Horizontal diſtance. TO 

- Secondly, At the ſame inſtant, take the Suns altitude , theſe two 
being, heedfully taken, will help you to the:Plains declination by the 


By, 


pales following. . 
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By-the 17 0r-1 8 Chapters of the ſecond Book find the Suns Azimuth. 
Then obſerve wh&xther the Sun be between the Pole of the Plains Ho- 
rizontal line and the North or-South points, or not. 

If the Sun be between them, add the Azimuth and Horizontal di- 
ſtance together, and the ſum of them is the declination of the Plain. 

__ If the Sun be not between them, ſubſtraft the leſler of them from 
the greater, and the difference ſhall be the declination of the Plain. - 
Thele'rules ſhew you the quantity of your Plains declination. But,/-. 


CH AP. X. 


Shewing - how to. know whether. your Plain decline from the Meridian to- 
wards either the Eaſt or Weſt. | 


—— 
_—_— — 
” 


Ou muſt take notice in your obſervation, that if the Meridian 
point fallbetween'the Azimuth and the Pole of - the Plains Ho- 
rizontal line, then doth the .plain decline. to :the Coalt contrary to 
that wherein the Sun is ; that is to ſay, if the Sun be to the Eaſtward 
of the Meridian, theplain declines to the Weſtward : But if the Me- 
ridian point be not between the fore-mentioned diſtance and the Pole 
of the Plain, then doth the Plain decline tro the ſame Coaſt in which 
the Sun was.in the time of obſervation. | 


—_— Wi 
a A— 


CHAP. XI. 


Concerning Polar Daals. 


A Polar Dial is made in all reſpects as an Eaſt or Weſt Dial is 
wade, only the line of's a Clock in the Eaſt or Weſt Dial, 
is 12 @ Clock in the Polar Dial, the hour of 7 is 1, of 8 is 2, of 'g 
is 3, of 101is 4, and of 11 11s 5- Alfo the hour of 5 in the Eaſt or Weſt 
Dial, 1s 11 in the Polar, of 4 is 10, of 3isg, of 2,8, 1 is 7, &c. 
_. The Cock of this Dial is a plate of [ronor Braſs made of the breadth 
= between 
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between: 12 and 3 a clock, and ſet perpendicular upon the line of 12, 
as in the Eaſt or Weſt Dial it is upon the line of 6. In theſe Dials 
the EquinoCtial line is to lye parallel tothe Horizon, and not to be 
elevated according to the complement of the latitude of the place, 
as in.the Eaſt or Weſt Dial it is. WE. 


CHAP. XII 
Cmcerning EquinoBial Dials.” © 


; N EquinoCtial.Dial is of all other Dials the moſt eaſie tomake, 
. for if you deſcribe a Circle, and divide it into 24-equal parts, 
_ and dray Jines from the Center thropgh every, one of thoſe equal 

parts, the lines ſo drawn-ſhall be the true hour lines.,., - - 


For the Stile of theſe. Dials, it.is no other but a;ſkreight Wyre of 


any length, ſet perpendicular in the Center of the Circle, whole ſha- 
dow ſhall give the true hour of the day. 


CI_ 


2: EA 2 = 
, of | ſuch plains as. decline we | fat from the Eaſt or- Weſt towards - the 
ii Merigian,, as 75, 80 or $5. deg. above. which, Plains the, Polt hath 


. . 


© fnall Elevation. 
% .}/ L543 S333 #334 s 


Que Plains as decline above 60 degrees* the Hick Hnesiwill come 

KJ very cloſe together, ſo that if they. be not. extended very far: 

wow the Center, there will be no ſenſible diſtance between hour and: 

Our. 

_ To remedy this. inconvenience, there are ſeveral ways, I will in- 
Atance only in one, which is familiar and eaſie, and that is this. 

When you have drawn your Dial' on alarge ſheet of Paper, fix if 

on ſome large Table or ſmooth Floor. of a Raom,. if the Dial. you: 

are. to make be very large,,as5,.6, or 7 foot. ſquare, then by the w_ 


5 


7 ©, > xt y 
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of a long Ruler laid to the Center and every hour- line, asallo to the 
$tite and Subſtile; draw lines to the full extent of the Table or Flower, 
and you ſhall find them to be of a competent largeneſs. Then accord- 


ding to the bigneſsof your Plain ent off the hours, Stile and Subſtile, 
leaving the Center quite out, and your Work is finiſhed. 


ry —_— 


CHAP. , XLV. 
Concerning Declining, Reclining and Inclining Deals. 


mated 


WE ſhould now ſhew the manner of drawing hour-lines upon de- 
clining, reclining and inclining Plains, of which there are ſe- 
veral varieties, and many cautions, which in this place, and at this 
_ —_ _ many to Ny Oo — _ regrtn 

eady delivered - concerning tght rs be ly 
| Scoop; it ſhall 'animate- meto do the likefor all other Plains what- 
oever 


——_— 


LL forts of Infirameces belonging to the Art of Naviga- 

tion, are to be ſold by Fob. Sefers living art the Sign of 

e Mariners Compaſs and Sphere ar the Hermitage Stairs in 

Wapping z where you may be alſo inſtructed i; in the uſe of Wye of 
them, by _ ae t0K Severy, ' | | 


—” —_— 


a_ 4 pI Wu 


\ 


APPENDIX, 


Containing, the Uſe of 


TNGEENRSSTS 


*% 


Ery common and © 
Meridian altitude of | 


ment, and thereby th 


t 6 fringes, take th 
yun and Stars with this Inſtru- 

; the Latitude that they arein , 
the which to perform 


, notice of theſe following Pre- 
cepts and Examples. 


Firſt, You muſt hold the endcof, your Staff, as A, to the cor- 
ner of your eye ; and there let it] reſt upon your Eye-bone z As 
near tho corner of your eye as yoh can with with conyenience, ſo 
it doth not hinder your ſight : then; you are ® look up to the up- 
per end of yourCroſs, as at K,; for the Sun, and yoware to look Fo 
the lower end of the Croſs, asjat I; for the Horizon :' but*if y 
- cannot ſee the Horizon at the tobe qad of the Croſs, but 
all Skie and no Water, then you muſt;draw your Crols a little 
to your eye; but if on the co you do ſee all Water and: 
thenyou moſt ſlide ys Croſs alittle farther fromyour Go 
you muſt make obſervation agaju asbefore, and then if you ſee the 
center of the Sun at theupper e he Croſs, and the Horizon at the 
lower end of the Croſs,then your doth ſtand as it ought,and that - 
is all that you haveto do.: Then [ou ES wait oy _ Sun he on n the 


aſhes 


"..Þ 
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not ſee the Horizon, forthe Water will hide it from you, and in 
&ch caſes this yournuſt pot alter your Croſs, but4ook orithat line 
. ap yout Staff that your doth belong to, and thoſe degrees and 
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minutes that the Croſs doth ſtand at, is the Suns Meridian altitnde? | 
Thus I have ſhewed you how to take an Obſervation by the-Fore- 
ſtaff : The next thing that followeth-Mnicourſe, will be to ſhew you 
how to work your Obſervation ; whil to hs take notice of theſe 
following Rules. © 


To work your Of exuation. 

It the Sun hath North Declization, and be on the Meridian to the 
Southwards of you, then you muſt ſubſtrat} the Suns declination from 
your Meridian altitude, and the remainder is the height of the Equi- 
nottial, or the complement of the Latitade North. 

* But if the Sun hath S6uth Declination,you mult add the Suns Decti 
nation tothe Meridianaltitude,and the Sum is the height ofthe Equa- 
| tor, or the complement of the Latitude North. 

If the Sun hath North Declination, and be on the Meridian tothe” . 
Northv: ards,then add the Suns declination to your Meridian altitude, 
and the ſum is the height of the Equator, or the complement of the 
Latitude South,'if the ſaid ſum doth not exceed go deg. bubit it doth 
exceed yo deg. you mult ſubſtraCt go deg. from the ſaid ſum, and the 
remainder is your Latitude North. 

If the Sun hath South Declination, and be to the Northwards at 
Noon, you mult then fſubſtract the Suns Declination from his Meri- 
dian altitude, and the remainder is the complement of Four lati- 
tude South. 

When the Sun hath no Declination, then the Meridian Altitude i is 
the complement of the latitude.» 

If the Sun be in the Zenith, and if at the ſame timethe Son oy no 
Declination, then you are under the EquinoCtial. ' 

But if the Sun hath North Declination, and in the Zenith thendook 
how many deg. and min. the Declination i 1s,- and that is the latitude 
that you bein North. 

Bur if your Declination be South, then you are ſo much j in South 
latitude. 

If you obſerve the Sun or a Star ypon the Meridian bbneath the 
Pole, then add your Meridianaltitude to the complement of the Sun © 
or Stars Declination, and the ſum is the'height of rhe Pole.” 

Rules for Obſervation in North Latitude, ,_ , 

Admit] am at Sea, an 1 obierve the _—_ s Meridian.gle rude tor 'e 

L 2 ;- 1/33. 3 ibuta ie. 


= 


CET On” 
42 deg. 20 min. and at. the fame time the Suns Declinationts ro deg, 
30 Min. North, I demand thsLatitude that Lam in - 


The Meridian alrtiall# 42: deg; 20in, 
The Declination North Subſt. -10 _ 10 
The complement of the" Latitnde 32 10" _ »- 
| go, oO@ ' 
The Latitude that 1 am in 57 $09 Ninth. 


Admit a Ship at Sea the 22 of May ; Amo 1668; and I find the 
- Suns Meridian altitude to be 65 deg. x0 m. Idetnand the Latitudce 
The Meridian altitude - 65 deg- 15 min. 
+ The Declination North Sublt.. 22 15 
The complement of the Latiinde 42: _ -55 
The Latitnde that J mn i af 5, © 
Admit a Ship at Seatthe 257 day of Nov. Anno 1687. and I findthe 
mo Meridian altitude to be 26 deg. zo min. I demand the Latitude - 
I amt in. i 


The Meridian altitude | 26 deg. 30 min. 

The Deelination South Add * 22 as 

The complement of the Latitude 49 14 , 
"—_ 


| The Latiznde tha Iamin © 40 46 a: 
Admit a Ship at Sea the 25 day of April, Ammo 1665. and1I find the 
Guns Meridian altitude by obfervation to be 58 deg. 45 min. 1 de- 
mand the Latitude that l am in. | b 
| The Meridian altitude | 58 dep. 45 min. 
The Declination North Subſt. 16 by 
The complement of the Latitude 42 14 


| 92 ©o 
The Latitude 1 ans 11 47 . 46 


\. Admit aShip ar Sea the 12 day of 7uve, Ame 1669. and 1 find the- 
Sans Meridian altitude by obſervation to be 80 deg. 35 min, Aorch. 1 
demazdite Latitude that lam in. | 


ram - "7 


The Apnidian altitxde N.. _ 80 deg. 35 min. 
_ The declination North Add 0 23 "ih 
: 104. = 
by Ladd: 
The Latitude that I am m1 14 60 North, 

Admit a'Ship at Sea the 22 of Aww, Anno 1774. and the Suns 
Meridian altitude was qbſerved to be 85 deg. 15 min. North. I de- 
mand the Latitude that 1 am in. , 

The Meridian altitide 35 deg. 15 win, | 
The Declination North Add o©8 17 
93 32 
| 90 _ ©0 
The Latitude that I min ©3 4532 Notth. 


Admit a Ship at. Sea the 20 of June Anno 1657. and the Suns alti- 
tude was 66 deg. 45 min. North. I demand the Latitude that the 
Ship 1 IS IN. 


The Meridian altitude 66 deg. 45 min. 
The Declination North Add 23 15 Mip. 
gO OO 


The Ships under the Equinettia 00 9o » 
Rules far vhſerving the Stars. 

Admit lam at Sea, obſerne the Bulls Eye upon: the Meriglan,. 
and I find his Meridian altitude to be'50 deg. z0nun. 1 demand the: 
Latitude that I am in: | 

The Declination of this Star is 15 deg. 46 min, North. 


The Meridias alttude 5O 30 
The Declination North, Sublt. 15 46 

| Complement of the Latitude 34 © 44 
2 = 00 


The Latitude Þ am in - 
Admit I am at Sea, and I obſerve the brith ht Ws Mm yo Great Do ores ' 
Mouth, andl1 find his Meridian altitude to be 35 deg. 45 min, 1 

mand the Latitude that 1 am iD;. —_ 


. . & . " 
The Sea'mins Glaſs. 
Dea mans Claſs. 


The Diclindtion of this Staris "16 deg; 15 thin! Souh. 


The Meridian altitude de > 
The Declination South Add' Is. --. 45 G 
The height of the Equator +43 "W 
fs a6 | - 90 (ofo) 
The Latitude that I am in 38, ©0 


- k \ Rules) for Obſervation #n South Latitud:; 4 | 

Admit a Ship at Sea the 10 day of day, Anno 1674. and I find 
the Suns Meridian altitude by obſervation to- bt 62 deg, oo m. North. 
1demand the Latitude that the Ship is in. 

The Meridian altitude North 62 deg. 00 Min. 
The Declination North Add A... 08 
The complement of the Latitude $2, ow 
: " .*x -*, "© 60 
The Latitude that the Ship is im 07 ._ 52 -South. 

Admit a Ship at Sea the 15 day of Janzary, Anno 1692. and in 
Longitude 1 50 deg. Eff, and Ifind the Meridian altitude by obſer- 
vation to be 58 deg. 45 min. North. I demand the Latitude that the 
Ship is in. ' o 

"TheDeclingtion 1n the Meridian. of Lender: for the 15 of Zanuary 
as aboveſaid, is 18 deg. $7 min. the daily difference-in Declination 
at-this time. is 15 min. therefore -if you look in.the Table of Propar- 

tion, you will find the proportional minutes to be 6 min. which you 
muſt add to the true declination in the Meridian of London, and the 
ſum wilt be the true declioation for the Longitude of 1 5o deg, Eaſt, 

which is 19 deg. 03 min. : TO ET 
The Meridian, altitude North 58 deg. 45 min. 

 , The Declination South, Subſt. -19' 03 

'The complement of the Latitude 39  '42 

| gd ©--©O 


The Latitude that the Ship is in', 5o® © 18 South. 
Adwit a Ship at Sea the 12 day of Fuly, Arno 1673. and I find the 
Suns Mcridian altitude to be 66 deg, 52 min. North. 1 demand the 


Latitude. 
| wy The 


The Meridien atirude North, : 65deg, 62.min — -- _- 
+. |! The Declingtion North, Add, 20 * 14. © 
+1: L "The complement of the Tiatinide : 87 | | 96: v4; ad 1149 6 af the 


j 1133 : 5: if DO Dy OO; 


& * 


The Lavitude required South 02 54 


Admit a Ship at Sea , the Suns declination: being 15 deg. zo min. 
-outh, and the Suns Meridian altitude 80 deg. 45 min. South, 1 de- 
mand the Latitude that the Ship is in. - 

Anſwer, 06 deg, 15. IM. Sonth.. 


Admit aShip;at" Sea, the'Suns declination being 1 1 deg. 14min. 
routh, ald theSuns Meridian altitude 79 deg.®38 min. South , & de- 
mand the Tatit | 

Anſwer, The 


ip is in Latityde oo deg. 52 min. ; 


< Vote, you Aire by the lower part of the San, you muſt 
add 16-min. forthe Suns ſemidiameter, and the ſum will be 
tlie true altitude af the Quins Cefiter. 


B \ 


Es ls 


- ON | 
- The Uſe of the QuaDRanrt. 


WE you take the height of the Synwith a Quadrant, you muſt 
ſtand with your back to the Sun, fant hold the handle 
of your Quadrant, as C, in your hand, and you muſt hold the Sight- 
Vane to your Eye, and then you ruſt hokd your Quadrant as upright 


as you can : Then you muſt look through the Sighr- Vant upon your / 


Horizon-Vane, and you muſt bring the upper-part of _ tolye 
upon the upper edgevof tfieflit on your Hagizon- Vane;and at the ſame 
timeyou mult look for the Horizon throught the ſlit of your Horizon- 
Vane : But if you cannot ſee the Horizon, but you do ſee all Skie and 


.NO Water,then draw your Stght, Vane a little lower down tgwaxds C : 
.. But if you ſee all Water and no Skie;then'put your Sight-Vane a litge 


z 


- higherup Sofarage, and when, you have done fo, obferve.again,and 
en NyonE 
, 5b 


4 - 


” 


e the ſhade Iye upon.the upper part of thedir on the Ho- 


Tizon , 


+ 


Z 


cizori Vane, and yvu_at the Tame timeGohe the Horizen thibugh the 


Sight Vane, then that is all that you have todo: Thengoumult wait 
til the Sun beon the Meridian, and.:yeoumny :and make 


obſervation as oftenas your judgement ſhall think fit : But ifthe Sun 
The Fighre of the Quadrane. © | 


be fallen, then when you go to-obſerye again,. you will fot ſee the 
Horizon , for the Water will hide it from you, then you muſt not - 
alter your Vanes; but you muſt I«t'themTtand as they were;> and 
leave off obſerving : Then took what degrees do ſtand by the yes 8 
| gc 


N ry 
I. 


edge of your ſhade Vane, which note, and look likewiſe what degrees 
ſtand againſt your ſight, by your fight Vane ; which add to the fo: mer 
degrees noted by the ſhade Vane, and their ſum is the diſtance frum 
the Zenith to the upper edge of the Sun, to which ſum if you add 16 
min. which is the Suns Seniidiameter, you will have the true diſtance 
of the Suns Center from the Zenith, ar the complementotf the Meri- 
dian altitude : for if you obſerve by the upper part of the ſhade, then 
it is the upper limb of the Sun that gives the ſhade : But if you obſerve 
by the lower part of the ſhade, then it is the lower limb of the Sun 
that givesthe ſhade. Therefore, if you obſerye by the upper part of 
the ſhade, you mult add 16 min. butif you obſerve by:the under part 
of the ſhade, you muſt ſubſtraCt 16 min. to or from what your Initry- 
ment gives, and the ſum or difference is the true diſtance of the Suns 
"center from the Zenith. RIK3 Ft" 19" -f2 
Thus I have ſhewed you how to take'an Obſervation with the 
Quadrant, I come now to ſhew you how to work your Obſecyationl 
The difference that there is in working of an Obſervation taken by 
the Foreſtaff and the Quadrant, is only this. ' By theForeltaff you do 
take the altitude, but by the Quadrant you do take the complement 
of the altitude, or the diſtance of the Sun from the Zenith, but the al- 
titude is the diſtance of the Sun from the Horrzon;thereforeif you do 
ſubſtrat the complement of the altitude from go. deg. the remain x 
will be the altitude which you muſt uſe, as you were ſhewed in the uſe 
of the Foreſtaff, " = Rr 
But becauſe it is uſual to work Obſervations that:are taken by the 
* Quadrant, by the complement of the Suns meridian altitude, . L will 
' therefore give you ſome gener ies and aftcrwards ſowe partic- 
lar Examples, and then Lihall proceed tg;what followerh. ,* Þ 
If the Sun. hath North declination, and you in North Latiri#5,%Rq 
the Sun upon the Meridian to the Southwards,then if you add the Suns 
declination tothe Zenithdiſtance, or complement of rhe:Suns Meri- 
dian altitude, the ſum will be-the Latitude fhat.you are,in.. ; 
But on the contrary; If the Sun hath South dechiaatian, yon muſt 
ſubſtzact the Suns declination from the, Zeniths diltance, and there- 
. mainer will be the Latitude that you are ih,” 500 0 4540 
. If ypy be in South Latitude, and the'Sun to:the:Northwardsiof you, 
' then if the Sun hath South GE Ts: muſt a.1d te Suns dec}ih 1- 
ON ee ht SUE DRENSD] fu -& ola 


32 The Sea-mans Glafs. 
tion to the Zenith diſtance,and the Sum willbe the Latitude that you 
are in South... | 

But if the $un-hath North declination, you muſt ſubſtratt the Suns 
declination from the Panchditance, andthe tenainer wi] be the La- 
tirude that you are in South. 


Mi | might have been tnore RA heck giving you more 
genesal Rules: but if + anderftand thoſe Kules that 1 
have written for the ule of the Fo; eſtaf} you cannot err 


mnuſing your Es: 


| _ Admita Ship at Sea the roday of April, Anno 1668. and | find the 
upper limb of the Sun to be diſtant fromthe Zenith 34 degrees 47 mi- 


ence <p - rhe vSun _—_— _— the Mcrigianel demand the Latitnde that 
aman..” | : 


5308 f F | ads . 
Gi; 5 7 nr lfrininls Ned pet | 
| | Complement of Mer Meridian altiquie 34.deg. 4:7 Min. 
Ciz 6 v1 ry 116011 add. PRs 
t E+4.5 > f Sinks center enter frei Benios FEY 
_ ron add” i1T',, 55 
nf CE dts: | 46, 53 
| Apr Sethe 14 bf Avguſt, Ame 1672: and:l find the Com- 
Hſe of the Suhs Meridian atritude by. obſervation to be 28 deg. 
#8 Win. Soith, 1 demand the Laritude that the Ship is in. ., 
; Complement of Meridian alticude 28 deg. 48 min. 
bp) | Gonplonenof Me | add oo P x6: #7 7, 
| Difftance of Suns crater Frum Zenwh Ag... : Oh 
 Derhination North © i). * add 10.52 . 
Xi? | _ 
The Lavicade this the Sth its | q6:-: 57.1 256 
Admit aShip atSca-the 13 day, ps 1674. and find the 
gm rb re Suns Meridian off. by obſervation oY 47 
ho L demand the Latitade thatT an in. + - 


The Sea-maps Glaſs. .. 


Cp 0 Meridian altitude a7 bs 35 Min. 
- Suns Eck 47 add-ao- 16 
Diſtance of Suns center from ner +47, SI 


[1 , p, 
tr ATELO 


Declination South ry ſ ſtr "0 2 i 


Latitude that the Ship i is im. | 
Admit a Ship art Sea the 5 day of A. = 1 665. | and | 
find the Complement of the Gans Meridian nts de by obſc ereafion to 
be 52 deg. 60 min. I demandthe Latitudethatthe Lok IS 10. 
Complement of Meridian — 52 52 deg; \— co 


Suns Semidiamter © 

Diſtance of Suns center from mn Zen Fu 

Declination South ; &ibltra& TR , off 520, | 
| Latitude that the Ship ie 6 "| foe 68! _ 3472 old, vis 


Admit a Ship at Sea the 27 ; 4e0' wh. _—_ find the Sar” 
to be tothe Northwardof me; and{find the cyrnplement of-dis Me. 
ridian altitude by Obſervation to be 10 deg. 15-min.. 1 demand the 

Latitude that the Shnp1s in. 


Suns Declination North bY 22 dep; 29 mh . pies 

Complement of Meridi as aituds— 10 Int on 

The Swns Stemidiameter g By os 

The us Zenith bf nhl L, Tp, GUCE io A 

Latitud that the Ship is in,” + | per "44 i 3-3, 
- Admit a Ship at Sea the 25 "day of Fine. An. 16gg, and ghe "ke 


Sis 
being upon the Meridian, I find by obſervati t then b 
of the Sun is deg. 42 nin: 't6 the Norttward EE limb 
the Latitude that Iam in, - - - 


Suns Declination North 1: 224 Tank S 

Suns Semidiameter + 24d | Ts LIE 

Suns ſupream:marg.dift.from Zeniths. :06. 4. 4.37 © wk 

i. \Neſtangeof Sunreenter Sn Taſs 6 5" of 063 >: oF jt 6 21h A 

: Latitude that the Shipis i - a T Tigg 2110 37 009 208 


ASH Neth 21.of July, WF 7 +hdTi4m i Lonfirt & 
165 deg. Weſt, and the Sun being uponthe Meridiat, T find by ob 
vation that the ſupream margine of the Sun is 16 deg. 45 min. to the 
Northward of my Zenith, Idemand the Latitude that the Shipis in. 


2 Declination 
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. Declination North 18 deg. 1 "5 min. 
Proportional minutes. ſubſt. oo © 
Suns Declination inthe Merid. given Fil Og. 
Suns ſupream marg. diſt. from Zenith | 1 45 
Sans Semidiameter add - on 
Suns center dift ant from Zenjth. 17 OF, 
* Laricuds that the Shu 4 RL-q v8, - 08.0. 


Rules for obſervatign 3 in South Latitude. - 


Admit a Ship atSea the 1 apo Fuly, Ane 169 t. "ont famin 
Longitude 150 deg. Eft, and the Sun being upon the Meridian, 1 find 
the Complement of his rid altinyds: by. obſeryatiou to be 48 
Jp oe North, 1 demand 1 gn that the Ship is 10. 


Complement of Meridian altirede gf 48 deg. 28 min. 


Suns Serhidrameter _ - © © add 00 © 16 

Suns center diſt ant from Zenith ON” Sp 
Declinarion 71 ſubſtra&t 19 - BY 47. art 
' Latitude that be Sbipacan ti... I = OT 


$7; 
Admit aShip at Sea the 25 of Olink;j ure 1683. andin Longitude 
120 deg. Weſt, and the Complement of the Suns Meridian alti- 
tude by obſervation is 27 deg. 291 min. North, 1 demand the Latirude 
Miat the Ship is if. © | ; 2 | 
0:1'". Cmiplen uo Meriden ved, apdeg 29min). Ft 


ho Bins Semazameter 
Suns center. tft ant you Moen Ix rag 


Declination South "add 5 12: IgG */ 
Latitude that the Shipi is 50G [153% $ 
Admit a Ship ay Sea the: 25:of: December,” Ame 1694. - and I find 
thee Snn vpon the So of the Megylian,and | And by obſervation 
that the complement the Sas, Meridian altitude 3 TOS « 5 deg-'1o m. 


Idemand the-Latirud © the mo IS Ih - 


Complement of Meridsgn altitude a 15 deg. 10 Min. ; 
S2 


Suns Semdtanmeter.; | > OF, ad; pt et 
Snns center from the Zenith I5 26 
Declination South 23 44 Fa 
hn Re Annes: Mt 4cTK vV 
Latitude that the Ship us in 07 S 


l9 " ; 

Thus much I thought neceſſary to add by way of explanation of the 
foregoing Tables, to ſhewa perfect way of Obſervation. i might, 
I confeſs, have been more copious herein, but not more plain; and 
that perſon who reads this, and cannot underſtand the uſe of the Ta- 
bles, and how to take and work his Obſervation with more exactneſs 
than hath been formerly uſed,] ſay, I may very wcll rank ſich a p<rſoa 
amoneſt the diſ-ingenious, as a man unfit to intermedile with things 


of this nature, 


ESTI mn 


—_ 


The Hfe of the Bowe. 


that you hate 59 dg... hen Ps Rake 76 
{often as YOur; JNGgMeEn! ? 4 ink GC. UNE } 17, WAS; 
on the Meridian ; and Ln Sun be to the We DOT: of the 


They: 
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 Thenlookwhat and miautes do ſtand againſt. yoar ſight 
* at your ſight Vane, w ich note, and look likewiſe what _ do 


" D 
2, 


S. 49 


"WE 
I) 
i= 


_ upper partofre ſhade Vane; which ſubſtract Loi the 
er degrees dr —_— fight Vane, and the remainer/ts the Suns 

Meridian altitude, or the diſtance of the upper part of the Suu from 
the Horizon, from which if youſubftra& 16 minutes, which. is. the 
Sons Semidiameter, the remainer will be the diſtance ofithe SunSCEn- 
ter from the Hotizon, or the true EY altitade. ---- --/ 

Now for th work your Obſervation, after ov-hayerhe true Meri- 
dianaltitade,yot are to follow the Tame met i Rrorenge 
forthe Pref, 


—_—__w_—— 
7 YT 


p The uſe of the NocTurNaL. 

Et the Tooth to the day of the Month, and holdiit faſt ſtanding in 
that ſort: Then lift up the Inſtrument, and hold it as upright as 

you can, only bow the uppermoit patt thereof {o much towards you, 
until you may ſee the North Star through the hole in the center of the 
Nocturnal:*: Now whenyou ſeethe North Star through the hole, then 
wind the Rule about, unribhy'the cypheregl zdge of the Rule you way 
ſee the firſt of the Guards on the Lztle Bear ,, now if at the ſame time 
you ſee the North Star through the hole,and the firſt of the Guards on 
the Little Bear,by the egde of the'Rule, then that is all that you have 
to do at thattime. "Then look by the gdge of the Rule on the Hour 
Circle, and you will ſee the true hour of the Night, And ſee what 
Tome of the Compaſs the edge of the Rule ftandeth by,and that point 

eweth you the bearing of the Guard Star from the North Star. 


fol bene 


Eo ta Example. | 
Admit the 10 day of February I obſerve at 57 a clock.en rhe evening, I de- 
1:4nd the Bearing of the Guard Star from the North Star. 

If you look on the backfide of the NoCturnal,you will find the edge 
of the. Rule to ſtand againſt the North-eaſt point, whichis the point 
of Bearing defired.-. | 

| q You are to take notice that you mult always hold theFore- - 
ſide of the NoCtturnal-next your face. ; | 

Admit I obferve the height of the North Star to be 4.2 deg. 10 men. end I 

'the Notturnal at the ſame time that tis Aa NE by N Guard, 1 de- 
. mand the height of the Pole. : | WE 
The Table that is in the By pape in the Sea-mans Kalender ſheweth, 
that when it isa NE by N Guard, the North Star is 1 deg. z'min. 
"above the Poke; therefore Iſubſtraltthis 1 4d. 3 min, from 42d. 10m. 
and the-remainer is 4 d.7 m. which is the height of the Pole-defired. 

Admit 1 obſerve the height of the North Star to be 4.5 deg. 22 m. and I 
find by the Notturnal at the ſame tame, thatit s aSS E Guard, Fdeman1 

the height of the Pole. . 
F 


———_ 
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83 The Sed-mans Glaſs; 
By the Table aboveſaid, Ifind that with a SS E Guard the North. 

Star 1$ 2 deg. 29 min. under the Pole, therefore 1 add this 2 deg. 29 

min. to 45 deg, 22min; andthe ſum is-47 deg-*54 min. which 1s the 

height of the Pole deſired. , _ .. 0 a | 


The Uſe of GunTEeRs Lines in 
NAVIGATION. 


Ship being in the Latitude of 4.3 deg. zo min. North, ſhe ſails 
A. SW by S. 104 leagues, I demand the Latitude that ſhe is in, and 
the departure from the Meridian. Ps | 
Set one foot of your Compaſſes in 8 points and extend the other 
to 3 points, then ſet one foot in 104 in theline of numbers, and ex- 
tend the other backward, and it will fall in 58 leagues, which is the 
departure from the Meridian : Then ſet one foot in 8 points, and ex- 
vend the other to 5 points ; then ſet one foot in 104. number, and ex- 
tend the other backward, and it will fall in 86.Leagues, which is the 
difference of Latitude. ” : "PR ; 
86 (4.4. 18 m. 43d. 30M. Latitude departed 
MS -- -. &. IS -., | 
: 39 12 LatitudetheShip is im: > 
-* AShap being in the Latitude of 50 deg. 20 m. - North, ſails NNW $87 
leagues, 1 demand the Latitude that ſheus'in, and the departure from the 
Meridian. | BIOS. 
Set one foot in 8 p. andextend the other to 2 p. then ſet one foot 
in 87 N. andextend the other backward, and it will fall in 3 1 leagues, 
. which is the departure from the Meridian. Then ſet one foot. in 8 p. 
:andextend the other to.6 p. then ſet one foot'in $5 N. and extend the 
other backward, and it will fall in 8 leagues, . whichjs the difference 
of Latitude  ' lb oniea 
' 8$8&(4d. com. 50d. 20m. Latitude departed 
20 4 O00. 
54 © 20 Latiudethe Ship 4s in. 


: A Ship being in the Latitude: of '5 deg 15, 1m. North , ſhe fails 
SE bS, until fhe be in the Latitude of 46 feg+ 45 min.. Iigemand the | 
| diſtance run, and the departure: from the Meridian...  , Fey 

" Set one footin'8 p. and extend the other to. 5;p, then ſer one foot | 
in gon. and extend the other fatwards, andit will fall in 10g leagues, 
which is the diſtance run. '';, | | } EEE, 

| Set one foot in 5 Þ. and extend the other to z p. then ſet one foot 
in 90 n. and extend the other; backward, and it will fallin 60 leagues, , 
which is the departure from the Meridian. -,, | | 

A Ship being in the Latitude of 48 deg. 00 m. North, ſhe ſails be- 
tween the South and the Eaſt. until. ſhe be mthe latitude of 42: deg. 39 m. 
and till her diſtance run be 134. leagues : I demand the Gonrſe that ſhe 
hath ſailed, and the departure from the Meridian. by 


Eatiruale departed - - ..48 deg. 00 min. 
Latirude ſhe 14 112: ; 442 ZO 
Difference of Latitude 0&5 3O 


"42 aw 


Leagues _ _ > B49 
Set one foot in 134 N. and extetid the other to 110N. then ſet 
nc foot in go fines, and extend the other backward, and it will fall 
in 55 deg. os mip. fines, which, is the | complement of the*eourle , 
therefore the courſe 1s 35 deg. vo minfrom the South/eaft-wardg+ 11 
Set one-foot in go d. fine, and extend the other to 35 d: fine,' theit 
ſt one foot in 134N. andextend the other backward, and it will fall 


in 77 N. which is the departure from the Meridian. 
; A Travis. « 34:4: w» '; = -: ot IS 


A = being in the latitude of 40 d.oo m. North, ſhe ſasls SE bS 68 
miles, and then ſails S W b'S 5 5-miles, andthen ſails W N:W 15 miles; 1 * 
demand the courſe and diſtance ſailed from the firſt place of departure. 

Set one foot in 8 p. andeXtend-the ether to 3 p. then ict one foot 
in 68 n.and extend the other backward, andit will fall in 3$ N. which 
is in the FRO in the = courſe. 

Sct one” foot in 8 p.andextendthe other.ta.t pithen ſet;on in 
- 68 n. and extend the other backwatd, and ſt Nlfall in __— 
'is the Southing of the firſt courſe.» fo NR Bt 

Next ſet one foot in $ p: and extend the other to.5 p. then fer oge 
foot in 55 N.andextend the other backward, aud. ic. wii.fall in.g.3. N. 
BY N - - 
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which is the Wefting in the ſecond tourſe. Set one foot in 8p. and 
extend the other to 3 p.then ſet-one foot im. 5 5:2. and extend the other” 
backward, and it will itt ih30h. whichis the:Seuthing :in the ſecond 
courſe. © Set'one foutin Bp. andexrend the -other:tosp.- then fet 
otic foot” in 75 n.' and extend -the'other backward; and 1r- will fall 
in 6g n. which is the Weſting in the third courſe. © Then ſet one 
f60t in $Þ. and extend the other to 2 p. then ſer one foot-in 75 n, and 
extend the other backward, -and it willtall in :284n. which is the 
Notthiag in the third courſe. 7 124 144, 


y & T% 


North. bb" Gonth '\Vuff: 2 © Reſt ... 
oa yo! co T 1 "1 69 | 
TITILE STEEN _ enon—ney, (1,0; Ya 
JET. -- 76: depts\\ v: lah 
aB8>. ITRON Uh ©) Oats, 


1, + "$74 difference of Latitude. 
7 prep eons pats = 
x Set one foot,in.76 n.and extend the other t0 553 nzthen'fet one fot 


in 45 d,zanandextend the other backward, and. it will fall m5 3 deg. 
00'Mig, tan, which is the courle fromthe Southweſtward;v/z:SW 8 
Weſt. Set onefoot in go ſine, andextend the other to'5 3 U:ſine, then 
ſet one foot in'76 n. and extend the other forward, and it will fallin 
96 n. which is the diſtance run from the fuft placrof departure. 


$7 (2444. y2mmin-'+ 40d. 20M. Latitude departed 
© Fa. : 32 *52.. .. Diff. of Latit. Sub. 
| . 37 08 Latir the Ship 15-599. 

- "Ship betng tn thi Latitude: of go der..10m. North , .and in Longie 
i Beale 5; 7 1. Weſt, fhe ſails firſt S SE 152 miles, and thenſauls\W.S \W 
45 males, andthen fails Eb N 67 miles, andrhen fails. NN E 85 miles, and 

then ſails W-S W-40 miles,now I demand the courſe and diſtance ſailed from 

the firſt place of deparinre ? likgwife the tatirude aud long whe that the Shy 

#5 80, EPI: i Courſe 


KIIThA Yi 


E byS4 Ez /Set;onefootyn 90 
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” Set one foot in 47%n. "20d and hs othet Fry 
foot in 45 d.tan. extend the other backward, = it 
36 8Y.. tans. which iis the courſe; from the Seuth. 
Ex -ſine,; ang extend- 

36 mine, then ſetone foot in 47% n. and extegd Ei other 
andidt wilfall in 48 n.: —A—_ isghe _—_ rn from thefi 


oF $Þ-2p- 720 274n Eaft | 
' Conf. Bp 6p Z:n 6&0 South En I 
£5 3P. 6P .450 41n — 
| 2 Courſe 8p 44 456 170 bow I 
| 8p 7p 67n 65zn E | 
| — 1P 67N 130 Ro _ 
bw 2» to ob” Fn 
+Courſe? 3p 6p 850.583 North . .. 
Coke Ip 6Þ gon” 3620 Web. -" 
T9 4.3p '2P .-4QB ISP: - South 'S 
Nonh |, Suh. Eft Wit 
Emo: Gtiih off bis 3.1888; 41-7. 0487 545 05 1:0) news 
178 Toi: © Mitre 9 1,0 Bot fieys ; 1364 1 Wy ol "o 
dolos 8 « I91;: Je! by IO Ty 2 f EF 7 
f ) BK:i; 4; ff 1-26 Th FI ig far 1rt hl 
; 98 34Y 41332D 9Þ: = 10.1 Tf 
Neorthing Er wi I Weſing, BY B. 
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cererma 5 


Vorr 


'of Es ? 's ce 8 7 Ada 
| % Fhe batitutle PX [> 59deg 108. VAAWMWOA 
- £22 Differenceaf Tntitude > {CO $07; - IA 4 

The Latitud. the Ship is in 50 03 

100 13 

The middle Latutude 5O 6 
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Set one foot in go deg. ſi ine, and'extend the othet to 39 deg. 54 m. 
fine, then ſet one foot in 47*n. and extend' thevrher forward, andit 
will fall in 740. whichis the difference c of Ragicyd? inmitss. 


Longitude departed |  * LY dep. 24 m, 
D fference of Longitude ( Ws 


F 


— 
The Longiud, the Ship 5s In LS CY #0 Weſt” 


Note, If you bei in "Welt Lbogitnge, Ad cit toike "Ealfward, you 
muſt ſubſtraCt your ifference of Longitude from ,your Longitude de- 
| parted, and the remainder is the-Longitude that the Ship 1s in : But 

if you fail to the ward, yes muſt add your Slorags of Longi- 

tude to the Lo de departed;* and the Suiif is the Longitude that 
you ate in: But if you be in theEaſt Longitude, then g to the 
Faſtward, your Longitude increaſeth, and failing to the Weſtward, 
your pur; decreaſeth. ©** 


| 4 the Ls ihde of< 41 NY 30:m:" North, and in 
_—_ © Weg. 20 Bin. gp fhe firſt wir S 52,miles, and 
then ſails SS W 63 miles; \an bil ails E'by\N/47 miles, and then 
fails NWSEFE 35 miles, and ther NG W4 W 67 miles, and 
fo = WN WE TR miles. "Now 1 demand the courſe and diſt ance 

rom, the £4 6: ace Lo corey , Yb the Levnds rs _ 
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IE 5187 "Ie "-p; Pi: ry iN P. P.,- N..N. 

vFvy's- $2 Y 3' $3283 ES: 5 52 43 $ 
$$pp01 72640 Hi 8" 5 63-24 - Wn $6163.58: 5 
FI  a "gi 8 I g9 - 46. - E- 8 1:47 09 *N 
NEbEL%E 35 8 5% 35: 31 E 8 23'35: 163410N 
NNW:W +64" 8 24267 28% W. 8 54 67 60 iN 
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North South Eaſt - Weſt 
9. +3 283 = = 
16% Fl 46 28; 

60 A 31 67 
ant --:: 101 South , —- 


113 Northing WO 105E 
fey! | 


> cp. 3.47% WE 


— Set one foot in 12 n. and extend the other to 13 *n. then ſet one 
foot in 45 deg-tan. and extend the other backward, and it will faltin 
48 deg. 50. min. tan. which is the courſe from the North Weſtward, 

UV. N W 3 'Ueg; 29 mit; Welt.' Set one foot'i in god, fine, and extend 
| the othet to 48 deg; 50 min; ſine; then ſet one foot in 134 0. andex- 
tend the other forward, and it will fall in 184 » which | Is the diſtance 
run from the firſt place of the departure. ' 


| Latithde departed A156 a 3 126 deg. 30 Wh” 222; 
' Difference of Lathe © So anbrie. + bs 4 fins F 
Latitide the Ship is ABT tae; 4s _ 

We WET as 30ſec nWao one 
Jhdae Laviewd "x | 48 | 36: <ItOa 163 2 


Set one foot i in 90 deg. ine, and extend the other to 48 & 24m. 
ſine, then ſer.one foot in 134 n. and extend the other forward, _ I 
will fall in 18% n. which is the Cifference of Longitude in amiles 


fF 


Longitude departed 2  10deg. 20m. 
Long rence 'of Lovgitule ſabſt- oo 18 + 


; Longitude the Ship 5s in 10 2 &2 


*3 
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The Wſe of GunTERS Lines tneaſuring 
O F - Feapa 
BOARD and TIMBER. 


A Dernit a Board to be 10 1nches broad, and 20 foot long, 1 demand the 
. Sctohe foot in 12, and-extend the other t9-10, then 1ct. ane foot 
in 20, and extend the'other backward; and. it will fall in 16 foor and 
a half, which is theconrent of the Board required. 
Admit a Board to be 15 inches broad, and 27 foot long, 1 demand 
the content. BS nai 2 
. Setone foot: in. 23 andextend theother toux,5y then ſet one foot in 
27, andextend the otherforward, and it will ll ul 34 foot, which is 
the content required.. __. Yo ET ether 
Admit a Board, to be 74, inches broad, and 2.9; foot long, [demand the 
content. GENE : 26 
Set one foot in-12., and-extend the other to 7+, then ſet one foot in 
29, and extend the ather backward, and it will tall in foot ; which 
is the content required... LE x OIAK 
Admit a Board to be 2-7 inches broad, and g foot and a half long, 1 de- 
amend borne: 02 boot in at nil no pt 45G, 4: | 
- [Set one-foof in-42% anglextend the otbert9 274, thn Tet vine foot 
in 98, [and.;extentd tho viher forwards 7and 16 wall Fallin 21 3-foot 5 
which is thecontent required. SPE Be 
Admit a prceoof Tehber to be 8 inches ſquare,.aud 29 faot long, 1 deſire 
to know how may: Ay to rherg Fevients on. in jo 20 "6h <5 4 
Set one foot4n 424 and extend the othet"to 8, then hoe foot in 
20, and exterdthat diſtance twice backward,and ig will fall in 8 foot 
3 Quarters, which is the content required. © 
».. 3 Admit a piece of Timber to be 93 inches ſquare, I demand the content. 


Sct 
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*, Set one foatin 1-2, and extend the other to 94, then ſet one foot in 
27, and extend that diſtance twice backward, and it will fall in 17 
foot; which is the content required. 1 7 
"Admit a piece of Timber to be 18 inches ſquare, and 9 foot long, I de- 
mand the content. | | 
t Ser one foot in 12, and extend the otherto-18; then fet one foot 
in'o, and extend that diſtance twice forward, and it will fall into 20Z 
Foot z which js the content required. 7 
' Admit a piece of Timber to be 2.2/jnches ſquare, and 3'5 foot long, 1 
Aemand the content. O00 | 0 2 2. AG ae 
' Stonefoot in 12, andextend the other to 22; then ſet one foot 
'in 35, and extend thatdiſtance twice forward, and it will fall in 118 
foot; which is the content required. ' 
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The Uſe of the SE eT © R in Navigation. 

A Ship being, in the Latitnde of 42deg. 20 min. North, ſhe fails 
NE b N 104 leagues, I demand the Latitude. that ſhe ig in, 
and the departure from the Meridian.-. | Rar 12d Fe 

Firſt take the balf of r04, whiehiis-52;from-the:Line of Lines, then 
ſet one foot in.go deg. {ines, and open the Sector till the other foot 
toucheth go ran onthe other part-of the Sector, and there let 
' the Scttor ſtand; then ſet qne foot 4in- 33-deg. 45 min.1ines, .and'/ex- 
tend the other to 33 deg.4.5 m. fines, and meaſure that diſtance onthe 
line,of lines, and it will be -29,the' double of it is 58 leagues, ! which 
is the departure fromthe Mcridian. --Set one foot 1n.56 deg..15-min. 
ſine, and extend the other to 55 deg. 1 5 min. fine, and. meaſure-that 
. diſtance. on the line of -lines, -ane&-#t will be-23,, the double of ir is 87 
leagues, which' is the difference of Latitude, IE of 


© 


$- (4d. 21. te 42 d. 20 Mm. Latitude departed. : 
2O 4 21 Difference add 


46 4i Latit. the Ship & in. 
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9 | The Sea-mais Glaſs. © 
"A Ship being in the Latituds' of 4 deg. 10 min. North , {he fails 
SS W $7 miles; I demand the Latitude that ſhe 3s in, and the departure 
from the Meridian? ' . LD "v * 


Take 87 from the line of lines, and with that diſtance ſet one foot 
in go deg. line, and extend the other to godeg. fine, then let the 
Seftor ſtand: Then ſet one foot in 22d. 3om. fine, and extend the 
other to 22 d. zo m. ſine, and meaſure that diſtance upon the line of 
lines,and it will be 3 3 miles,which is the departure from the Meridian. 

Then ſer one foot in 67 deg. 3m. fine, and extend the other ta. 67 
deg. 30m. fine, then meaſure that diſtance upon the line of lines, 
and it will be $0 miles, which is the difference of Latitude. 


So(14d.20M. - 43 d. 10M. Latitude departed 
Sg ns i. © Difference ſubſt. 


41 50 Latit. rhe Ship 3s in. 


. A Ship being in the Latitude.of 51 deg. 15 min. North, ſhe (fails 
S W byS, «ntl fhe bein the Latitude of 46 deg. 45 min. I demand 


', The: diſtance run, and the departure from the Meridzan, 


; Take 45 from the line of lines, and ſet one foot in 56 deg. 15 m. 
. fine; and open the Sector till the other foot touch 56 deg. 15 m. ſine, 
- then let the Sector ſtand :: then ſet one foot in go deg. fine, and ex- 
! tendtheother to go deg, ſine, and meaſure that diſtance on the line 
-of lines, and it will be 54, the double is 108 leagues, which 1s the 
diſtance run. }.. [= | EG: 
Then ſer one foot in 33 deg. 45 min. fine, and extend the other to 
33 deg. 45 m.fine, and meaſure that diſtance on the line of lines, and 
it will be 30, and the double is 60 leagues, which is the departure 
from the Meridian | 
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